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(Ah;- t;r..iot) 

The purpose of this sLuciy i to fh>v.h.){T and d-inoiu^ Lra to tlio 
use of a conceptual framework, b..u>e(! on Stup^hon . T'oppcr's Woriri 
Hypothe^^cs , for assessing the i.>oterit.i al of v:orlu view as a concept 
for understanding inu;ortant issues in .sei^TK,-.;? <: ducat ion. Tiie study 
has three major parts. The first is the deve l.opnb^nt of the frame- 
work (or analytical scheme). The second is i t^. use as a perspective 
for undorstandiny the relationship between v;orId view and social 
issues, with sj^ecial reference to the le.levancr; of this relationship 
to curriculum concerns. The third is a cas.— study, demonstrative 
analysis of a biology textbook, which shows liow the analytical scheme 
can be used to detect the :.)rojGction of worlci views to students in 
science teaching r^.ate rials. 

The development of trie analytical scheme is in response to 
the lack of sys cematic and coinprehen sive frameworks in science edu- 
cation for asses:-.;ing tiie potential consegnences for i^tudents of mes- 
sages al.jout world views. Pepj^er's eoncei-t of worJ<l hyj.cjtheses ir, 
used as the basis for the framework because his treatment of six 
world hypotheses (animism, myscici.sm, formism, mechanism, contextual- 
ism, and organicism) is borh systemati--; and crjinprehens i ve . r:h<iracter- 
istics that serve as identifying features of the six world hyfvjtiiese.s 
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d.'inonst:.L-.itA> :;u!).M.,,nt- i V- Jiiik.iMos iw-tv/.M^n .-iirf.'fil - ■ i a I isui.-; .tnJ 
>'ur 1- i l;u luin i ir; . i:;;:u-:; of Mif-M-st l^^ i.iu;: ii;v.iti Mt^j 

conc-rn r-r-,.;nt. 1 if- t ; i r^:i v nj^vl ixj ; y : j c ■ ( : ; 

a "iTiuuhcjn i ■■■ t: i L- v/orid vi'-v;" h.-ts ,i s i ; rn f i i ii t r.jcl.'u- in tii.' d-'Vi' 

0[)menL of i;ucii :■: i. : ; ton t i ..i i [jroL-.l.. 'ir.: ; . 'IV..; -iuduL i nt 1 I na 1 inovr- 
inonts arc: idvaiL i f L ..-ci ( " s vs Lonis " and " r.al i c; i rm^; " ) , hotii (.) f v.':ii.rli sia- 
n a 1 a mo v c a .•; a y f I'o in , \ in o c i i a n i s t: i c v/< ) r !. d \' i r v; . ' i' 1 1 ( ^ k • ■ \' 1 1 • r n\ : ( > f 
tiheso tv;o movcnionLs arc accoiiimoda Led usinq wcu-id iiyj ■otliosLji^ , and 
cumculum l inpl 1 c.:a tiions arc drawn. An i M.us Lra 1: i w oxaani'.la^ of t.iu.> 
implications of usiny Voijpcr''^ v;ork Lo confront curriculum concr^rui; 
is provided by cxciinini nrj a current is:;uc in :-c.;ienco tcaciiiiKj, namoLy 
th e c r c a t i. o n / e vo 1. u t i. o n ^- ■ n t r o v r s y . 

The last [)art o: t[^c studv the use of the scheme for a 
case-^:^ tudy , demonstrative analysis of sci.r^nce teachinq materials^ in 
order to consider its usefulness as a tool for e.xami.ninq one of tlie 
realities of science education: the materials used by learners (in 
this case a bioloyy te:-:ti)oo];) . Tiiere is a sul.is tant i. ve linkace be- 
tween this case-study analysis and the assum|.)t i.on tliat people are 
affected by the v/orld viev;s tliey acquire .and/r>r rl^velof). This, ana]- 
ysis of science teachmq materials *jv]\l ore:.; one w.r/ in which studc.-nts 
acquire world VLews--throuqh the textbooks they study. 

Hvidence from the analysis sliows ti^at worj.d iiyi.'O tiiest 's ar^j 
projected primarily by implication. Some of t}iest:' are found to be 
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-I" 1 . 1 1, ■ 1 •.•.•itii r 1 y 1 I! ; i:;:;M.;. Mi fii'' 1 1 . ; ■ ' t : ■ 1 i 1 1. > ■)! hiolo>r.'. Tii.if 

i • / ■ ■ I ■ 1 •■ ■ i r : ' M !. i ( ii^l t ii" <i> i ; i . - ii . > l ^ ^ ^ - ; ut i I . 1 {:t > pi'^ M ' " 

J '-'^i:- 1 -f- . I'i ion o t." t.ht- .sLatu.; < > L nal.ni.il law;;, thcorios, ami 

' ■ la;;; . i. t i 1 i ( Ml : ' ^ 'i-r (<:':; L; ; < ( >! i L i 'X t i.ia 1 i an . (.'aaa.il ♦ -.xi ■ 1 aaa t: i ( )ii 

L'-.auia t. o :a"oi-^at: i , .n i ; ' i:i , wiiil-' h i ta m' i < \i 1 acaa)iint r. cm" ra\'aNMa.:li 

iaitJ 1. '..M ti? a La : o l oraan i ca'.a.in . 

[M LalMc.aia (M; tn*.> aaalytMf;:! a.-iiair.;' i/rntar an tliraa iaaaaa. 
(■■a" IS that tlicr'j ia; sono ovorJap- (Unona tJi<^ laiarac/ ta a' i a L i. cs of va l' i - 
cMia v;o2:.l'J hy :;'.Mai'.a a.-a , 1 L;h iacrcar.ua Lla* i i t.' f i ^a.i.lta/ niaki aq dj s- 
tinctior-is ai^out tiuM r j a^j j act i.oa ia nonpiii.'. oi.'liical nuitoriai. An- 
other IS an inherent wtaiikneas of cra'iniciaan for dr>alinq v/i th certaiai 
aspects of bioloay tihat a r*.- even I-a^a ach - j a i te ly riieelt v.m uh by uamci 
any of Ihe other five wurla hy]:<.)tiuaa.:a . ( nervMjstria i a ia ai^ example.) 
A third I i n i t_i t i cai ia aaaociat-a.! v/i tii j difficalty in (a>nteat analyai: 
of any kind: th^j ext-at to which rei.*..'Vant .)n. tra-: t should infiu^'ncn 
i ud^jmeri t.s . 

Several ratiier clear points en.reaje fr^an thir; study. The dr>t.M: 
tlon of projected v;orld hyp<.)thcses in science tf-achiny materials is 
extremely conplra-: but tiie p'otentia] consecpieruajs cm': tliat projection 
a re s o f .a r -- r e a c h i n (j a i-^ to v; arrant [.) e r s' i s i a a i c ia i t i i i s^ 1 i n q of ]- e s e a : " e 1 
Further, if tf'achin'j is to provi rle for .i stufirait's i ntt^l lectual incb.^- 
p e nd - r i c e , p ro vision n " ds to i je m. i d f ; f r :a' av; . i r e a •,. a a ; !a i a t , in a s e r i s e , 
-.v'Cj r 1 d V i ev; s p r o v 1 d e- a b a s i s f o i: k n ow 1 e d a f.' c ; 1. a i n ' s . P i n a J. 1 y , a n d iwo r. t 
i rnp o r t a n 1 1 y , t h e cone. : p^ t u a J. f r a rn ev; (. > r k u:-- u d in this s t u r 1 y ( an ( a' q -.^ s a s a 
po w e r f u J. w a y for d t a 1 i n rj w i th i in i >o r t a n t i s> s u e r ; i ri science e d u c a t i cmi . 



I want to express my deepest appreciation to my advisor and 
friend, Doug Roberts, for liis unfailing intellactuai and emotional 
support during the writing of thit; study and throughout my tenure a 
his student. I want to thank Kd Brent and Krvin Las::Io for tlieir 
careful reading and tlioughtful criticism of the ir^tudy. My apprecia 
tion, thanks, and love go to Barbie. 
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L.'ilAPTiik I 
I n t, i-i sJiu; t i ( >n 

'^'^i-i- i:*' 'ill uXPK>raf:'.)ry .'-.tjiilv in whi^-h scimm l('v(.lK>..k iim -i' i 1. 
is aualy.ujd Irom Lhu r^or ;-;[>tj.j L Lvt? a L i\ )r. i.y "v;or.M view," a:; LhaL 
indicates an individual's purcopUicm of Lhi- nal.un' oi ro<.ilitv and how 
reality is known. The study has tvvo [.'arts: (a) dovevU ^^:miont oi an 
analytical schi.:nio for doacctimj ■:uid d i s,t.i nqn i sli i nq ani'.Miq world vii.nvs 
projected t^) students by teachinq materials, and (b) an exj.^l^ >ra tory 
demonstration of the use of thtj .■■;ehein.,^ i.n a caso-st.udy aiq)lication t<> a 
bioloqy textbook. •j'he sciierne is based cai \:\u:. systematic ph i Loso{j]i ical 
framework in Steplien C. Pepper's V; ) r 1 d 1 1 y po t h e s e s . 

An important assuinpti^-n or tlie study, discussed in detail later, 
is tliat the projection of world views to students has the potential to 
produce f ar-reacliiny consequences for tliose studtiuts r-nd their sr,vjioty. 
While the conceptualization of this study is i)robably appro[)riate to 
several aspects of the school curriculum, it is particularly qermane to 
issues in science education. For that reason the sciieme is ap{.)li(M.l to a 

S t e I >he ri C . V o [ );;e r , V/orld Hyr.oth(.'S'js : _ A S tud y in K vi cic nc c 
(Berkeley: University of California Press, 1'342, 1/J7 0) . :)rTq^i'ivri i y 
published by the University of Califc^rnia Pr(;->s; all. p^assarjos quoted in 
tills document are reprinted by permission c;f 1'he fscqents c^f the 
University of California. 

1 
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iMi'bi.'in vI.mM wiUi i]i liii:; stihly i:; lip' Ki.-l. > : - 'U. -I u. i 1 
-vv ' I i:i scMMhM- 'Miiu'.it i'Mi i-'i . i : . : - ; . i 1 1 i i!i.> i ;''iit,i,i! ■ ■ •< jn- .iii 
'M Ul vif'.v* ; , Lud. 'lit . c'lil-'Xt .tpp! ^j'ti.i;-' 1 . !' u : n i . ' t : , t . 1 1 u i m !• i tin- 

n<it-nr»' t.iv^ |'P'i>ItiM i ;; h, 1 1 t .•nlMn-':, vi.'v;, \v>\< ♦!,.■ v-uiii 

vl' l.lii..' c.:ul.l.iir.' i.-.M^'.: t.) ,tvl.'i't If,. iMr ' iru 1 ,j M V , Ihi;; m.-Icv,; tlii> iiit<M- 

Lv'c:t..ua 1, insLi (.i:t. i.>n:; (cm., r-li'ii«Mi, sririh'.', in, Mi") ■.vhi.-u -i '•ultnr«> 

tvinu; for Lfs i;cn:J*' f riMlify. !t i;; . i; , i i. . m 1 1 t.h,il v. .t '-rn .■ult.ui(.» iu';-.-!a<v; 
':M(..)V.'b..'vf pj.ib 1 o .il; ;iiL v;lMt I:; i.i'.Al ] V- ■<}■ '\\\] \\Ai\\' \y tiirnijli .s- ■ i • 'n.;' i . R. .;-.;'<ik 

'I'll** mi iKh;LM; (tm wli.irh '.'ur ruLt.ur" b>M»ii s/Mpiihi iLstMt wvr-r 

lIh' pa. St: Liu.-t.'L! cti tut" i o:-^--aii. i '.vit:"n rvtr iiv T" ■< -i i urM^'in'N' iru--' 
th(j advoiiL u[ i.ndiirU:riaii;.:a{:- Loii--i Lip...' (.' tlm r. i nr^i df inoclv't-ri i oiii.Mj , 
. . . V/hat is .i-inportant: in tho exaniinat. it mi ^ -f a po'^jvl.e ' i:^ in i n(l:.".i:a pf ^ 
i. s no t wha t L h o y a r t i c u L a t o 1 y k > w or s a y tli v y 1 .n.j ]. i c v c . In t: 1 la t". 
r'...'3poct , our S'::-ci.^it:y ir>, at Liio [Ofniiar ]."VnL, all !)ut.. :.;c i-jn t i f .i oa 1 1 y 
i lii torat-.o . What matters is S' htio t: h i.nq dooj^^r: tin;' fool of tlu.^ world 
a rc. ) u rid us, t h o s o r i s o of r fva L .i t. y , \-A\t^ t; . i Ld . o t ha t | x. > 1 1 1 a 1 1 ^-ovit; 1 y 
d i .': \c r i.in i n a t f s \>>:.'c wo »-,> ri k r i^-) w drj ^ and f a n t a j ; y . It: is. ]. n a J. 1 t h • ' s • ■ 
rospocts> that .'Hsionco has bt'CCTiuj tho d' 'in iaT..inf f'-^roo i.n d<.'.siq[i i lui tho 
p s y c 1 to i ocj i c a 1 a nd m o t a ; ny s i. j a 1. ha i s of mu r { k > 1 i L* i.c . ^■ 

'.JUij manifestation of scj.onc'0 as a dtu:iinant forcn? ii\ M', )rth ^^vmt^r i (.:an 

soc i o t y i. s tho o. >: i i-; t o r^. c o ». ^ f r o qui r : h1 s c i e r i c o o our .;i s in td lo s o hoo 1 • ; u i r i - 

c u J. u :\\ - A n o x am : ^ 1 o f the- way l n '.v h i < d i s r; d • .■ r i s t < j a ■ d n 1 1 ^ j ma t > r i a L s 

a d vo c .a o a [ )a r t i, o u i a r : ; -j n s ■ ' f r < .■ a 1 i i y , < a." v.-'. j L (J v i .■ w , r.- a n ; , o s < • ^ n in 

this pa s : ;ac7 o f r '..m a 1 1 : x t v; i d o 1 y u s L'd in G r i rj^, . i;] \)i',,]inr/ in n ^ t a r i . 



'I'hoodoro K',.s;:ak , Jd^' Ljil' ''^''iL^iiL Jddi:'' (^''^i^^i'-^i ^ f Vd dvnv Vi.ad; : 

IX; u b 1 od .a y & Coin] 1 1 1 y , i. n c . , 1 'J 7 • : ) , p . x x i v . 
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view in the context of a society's educational system. Some questions 
have their origin in the conceptualization of world view and must be 
dealt with before certain empirical and value questions can be forrnulated 
effectively. 

But the empirical and value questions are important also: if 
they can be resolved meaningfully they may help point to curriculum 
prescriptions. For example, an answer to the emi:^irical question, What 
effect does the projection of world views have on students? miyht be 
information necessary to cope with the question. Should provision be 
made for students to be aware that world viev;s provide an intellectual 
foundation for knowledge claims? Such a value question obviously has 
implication!^ for curriculum. 

Scientific v;urld viov; and curriculujn 

A final consideration leads to furtiier elaboration c^f the 
problem of this study. The conco[Jt v;orld view j.irovokes questions having 
curricul-om implications. Within this concet^t are more specific, but 
still somewhat imprecise, concepts such as "religious world view," 
"scientific world view," "mystical world view," "materialist world view," 
etc. Kach of these has associated conceptual, empirical, and value 
questions having curriculum implications. hov;ever, the importance of 
those questions as they relate to "scientific world view" looms large. 
As noted earlier, a scientific world viev; lias emerged as a dominant 
force in North /-jnerican society by guiding the way in which trutii, 
knowledge, and reality are perceived. Furthermore, the inculcation of 
a scientific v/orld viev.' is, by definition, blatant in the science 
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classroom. As Roberts has pointed out, "virtually every science 
teaching procjram trios to get youngsters to ado[)t a scientific way- 
to-explaia. ."^ 

Lack oi conceptu . il frameworks 

Of course, research on science teaching, including rationales, 
methods, objectives, and content, is conducted [primarily by a specialized 
group of scholars in the field of science education, Questions dealing 
with world view and more specifically v;ith scientific world view are 
appropriate to this domain of research. But they are not being asked. 

And now the problem of concern to this investigator can be stated 

more emphatically: conceptual frameworks are Lacking in science 

education fC)r dealing systematic-ally v;Lth curr.iculimi issues related to 

world view, and indeed there ^ire virtually no indications of interest in 

and concern for such research. In spite of the unprecedented amounts of 

money spent on science education research and development in the past 

twenty years, broader metaphysical implications of learning science have 

been largely ignored. For example, an entire issue of the authoritative 

Review of Educatioiial Research was devoted recently to science and 

2 

mathematics education, and m that issue no reference is made to 

^Douglas A. Roberts, "Science Education Viewed as an Indoctrina- 
tion Process." (Presented at a symjKDsium, "The Limitations of Scientific 
Literacy," at the 1972 Convention of the IJational Science Teachers 
Association, New York. Abstracted in: N.STA Twentieth Annual Meetin g : 
Addresses and Reports, 1972.) 

2 

Review of hlducational Research, XXXIX (October, 1909) . This 
S[)ecial issue reviewed science and mathematics education research from 
1964-1969. 



metaphysical concGrns in connection with science curriculum development, 

2 3 
curriculum evaluation, or learning studies . ^ And, in the same issue, 

Robinson notes the paucity of studies in science teaching that confront 

4 

any philosophical concerns. 

In particular there seem tu be nu studies dealing centrally with 
any aspect of metaphysics related to the comj^rehensive notion of world 
view used in this thesis. On the one hand, this could reflect lack of 
recognition that issues related to world view might be significant. On 
the other hand, it might be a result of the lack of i)hilosophically 
systematic conce[)tual frameworks for assessing the potential of world 
view as a factor having intellectual conscquonces for students. 

To be sure, there is some researcii in science education whicli is 
related, though peripherally, to this investigator's concerns. The 
relationship of that research to the present study is examined in detail 
in Chapter IV; nevertheless it is useful here to mention the work of two 
investigators as examples. 

Schwab has touched upon issues dealing in a brc^ad way v/ith world 
view by usj.ng the idea of "principles of enquiry" as a means for concei^t- 
ualizing curriculum problems in terms of tlie bases for knowledge and truth 

"^Herbert A. Smith, "Curriculum Develcj[>ment and Instructional 
Materials," ibid . , pp. 397-413. 

2 

Wayne W. VJelch, "Curriculum Kvaiuation," ibid., ]>p. 429-443. 

^Maurice P.olanger, "Learning Studies in jlcnce Kducati<jn," 
ibid . , pp. 377-395. 

\jamcs T. Robinson, "Philos^jphical and Historical bases of 
Science Teaching," ibid. , [jp. 459-471. 



15 



in science. Yet his investicjations are not cast in terms of v/orld view, 
nor do they include an attempt to provide pliilosopliical roots co the 
constellation of concepts involved in "principles of enquiry." More 
about Schwab's work is found in Chaptcjr IV. 

Again, Slesnick stipulates a dofiniticHi for "rational image of 
the universe," as part of the rationale for a unified science curr iculujn . 
His concept scorns at first reading to be simiJar to "world view," but it 
is neither comprehensive nor systematic. llis "rational ijnage of the 
universe" is confined to selected aspocts of what is liere termed loosely 
a "scientific world vie./." Slesnick' s work is not pursued further in 
Chapter IV. 

A coraprehensive and systcmacic notion of world view sinply does 
ap^)ear as the central concern of any studies in science education. 
This would hardly be considered noteworthy were it not for the fact that 
the significance of world view as a focus for research lies in its 
[XDtential for confronting curriculum [problems related to the concerns 
of a number of social critics — concerns which are often stated in terms 
of world view. 



Joseph J. Sciiwab, "Problems, Topics, and Issues," in Education 
and the Structure of Knowledge , ed . by Stanley i:].am (Chicago: Rarid 
McNally Company, 10G4), pp. 4-43. Also sjoe Schwab's "What do Scientists 
Do?" Beh avioral Science , V, No. L (lOGO) , |.p. 1-27. For applications of 
"principles of enquiry" to issues in science education, see: r.M. Connelly, 
"The Structure of Plant Eco logy with Special Re f ere ncc to the Ecosy s tem 
Concept " (uni)ubl i shed Ph.D. dissertation. University of Chicago, 19G8 ) . 
Also see: B. ?:ilbourn. Analyzing the Bas is for Knowledge Claims in S cience 
Tex tbooks: A Method and a Case Study , Background Paper IJo . G for Tire" 
E.xplanatory Modes Project (Toronto: The Ontario Institute for Studies in 
Education, Department of Curriculum, 1971) . 

2 

I.L. Slesnick, "Unified Science in the High Schoo], Curriculum," 
Journal of Research in Science Teaching , I (December, 1963), pp. 302-314. 
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Descript ion of the Study 
The argument of this study has three distinct "steps." First, 
a conceptual framework is developed in Chapter II in the form of a scheme 
for analyzing science teaching materials. Once developed and available 
for inspection by the reader, the conceptual framework (analytical scheme) 
is used in a second step to demonstrate substantive linkages between 
current social issues and curriculum concerns (Chapter III) . Related 
research is exdiinined in Chapter IV . 'J'hc final step of the argument 
is the application of the sciieme a bioloe^y textbook, as discussed 
in Chapter V, Chapter VI reportr. the suimnary and imi^'lications of the 
study. 

This document is structured in such a v/ay that the major 
argumentative steps of the thesis are presented without undue inter- 
ruption for the reader. Thus a substantial body of material is contained 
in five appendices. 

"V/orld Hypotheses" as the basis for the scheme 

The analytical scheme developed in Chapter II constitutes the 
kind of conceptual frajnev;ork now lacking in science education for dealing 
with curriculum issues of central importance to this investigator. As 
noted earlier, the scheme is based on Pepper's World Hypotheses. The 
comprehensive but imprecise concept world vie w is replaced, for purposes 
of the scheme, by Pepper's concept wcjrld hypothesis in order to gain the 
advantage of his systematic treatment (an advantage not available for 
the concept world view^ as discussed belov/) . 
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Of course, Pepper is not the only scholar who has been concerned 
about world view. Yet his systematic treatment is extremely valuable 
because he distinguishes among world views by tracing his world hypotheses 
to their philosopliical roots. This he duos by developing what he calls 
the root-meta:->hQr theory to account fur different schools of philosophy 
on the basis of common-sense metaphors that give rise to coherent systems 
of thought. A root metaphor is essentially a basic analogy."'" He also 
constructs categories (i.e., basic concepts used for explanation and 
description) which serve as further identifying features of six world 
hypotheses: animism, mysticism, Lx)rmism, mechanism, contoxtualism, and 
organicism. A theory of truth is elaborated, am-^ropriate to each world 
hypothesis . 

By contrast, consider the way in which "world view" enter£i tlio 
work of, say, Robert Redfield, with whose name the concept is frequently 
associated . 

We might moan by "world view" or Weltanschauung the total inside 
view of a cultural conununity as it is learned about and assembled 
by the student on the outside of that community. In describing 
the world view, the student would take account of such categories 
of experience as he finds implicit in the conduct and language 
of the native, whether or^not the natives as a whole state these 
categories to themselves. 

It is clear that Redfield is concerned primarily with an attitude to be 

taken in ethnological research, and with d escribing world views implicit 

1 

An overviev; o£ Pepper's root-metaphor theory is presented in 
Appendix I. The reader's attention is directed to it at the appropriate 
X-)lace in Chapter II. 

2 

Robert Redfield, The Little C(.)mmu nit y and i^casant Socie ty and 
Culture (Chicago: University of Chicago Press, 19G0) , p. 
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in native explanations of phonomona . lie is not cQnce:;rned with explicat- 
ing the identifying features of alternative world views, or with demon- 
strating how these features are linked to form coherent positions. 

Redfield's approach, while certainly valid for his [Purposes, is 
a prototypical example of treating the concept of wcjrld view at the level 
of "naive metcjphysics. " Pepper's treatment, as noted by Reck, is quite 
different (and therein lies its strong a[.)pcal) : "World Hypotheses 
presents a theory about metaphysics, not a mcta[jhysics . " The work has 
prima facie relevance to the problem of this irwestigation because it is 
philosophically systematic and it delineates six alternative v/orld 
hypotheses. There is minimum cateyorial cjverlaf) among the world hypotheses 
and, consequently, maximum potential for developing a scheme by wliich to 
distinguisli among them in science teaching materials. 

Development and application of the scheme 

World hypotheses have characteristics v;hich can be used to 
identify their projection in v;ritten material, including root metaphors 
(basic analogies), categories (basic concepts used for explanation and 
description) , and theories of trutii. The investigator has abstracted 
these characteristics from Pepper's analysis, treated them as a coherent 
structure of clues, and organized them in a series of sr.ditements which 
constitute the analytical scheme. 

Development of the scheme took a more c i rcui touf rou to than is 
suggested by the preceding straightforward statement of the way in which 

"^Andrev; J. Reck, The Ne v; Ame rican r Miilosoph(-^s_^_^Ar^::x].)lora t iort 
of Thought Since V/orld War II (New York: Uell Publ IshTng Co .T I nc . , 
1968) , p. 47. 



19 



11 

it was finally organized. After initial study of Pepper's work, the 
investigator analyzed some non-textbook material wliich suggested 
intuitively that it would show gross distinctions among several world 
hypotheses. This i)reliminary analysis was promising. The material was 
selected deliberately because it was rattier transparent with regard to 
world hypotheses, and the fruitful results of the preliminary analysis 
contributed to the final decision to use Pepper's work for this study. 
In addition, it pointed up necessary refinement in the investigator's 
thinking about the organization and clue structur(j which would have to 
emerge as the final version of the analytical scheme. The preliminary 
analysis is sufficiently important to the doveloi:^ment of this study that 
it is presented in to to as Appendix II. 

The final version of the scheme is dev(?loped in Chapter II and 
displayed in its entirety as Appendix III. It is used by the investigator 
in a case-study exploratory analysis of one biology textbook, chosen in 
the following mariner. Six textbooks on general biology are approved by 
the Ministry of l::ducation, Ontario, for use as student texts and 
supplementary references in the Grade 13 biology course."^ Selected from 
among these by a random-numbers process, the textbook analyr.ed in this 
study is General Biology by F.M. Speed. Detailed analysis of the text- 
book, discussed in Chapter V, is presented in Aj^pendix IV. Some 150 

"^Ministry of Education, Ontario, T extbooks: Circular 1 4, 1972, 
pp. 77, 90. 

2 

Fred M . Speed , General lUolog y (Columbus , Ohio : Charles F . 
Merrill Books, Inc., 1966). All passages r|uoted and reproduced in tliis 
document by permission of Charles K. Merrill Books, Inc. 
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pages of the textbook itself are rct.jroduced in Appendix V; the rationale 
for seloctincj those particular pages (rather than reproducing the entire 
textbook) is found in Chapter V. 

Chai^ter V also contains a detailed account of tlie }.)rocodure 
used in applying the scheme and interpreting the analysis. Sections of 
tex t (paragratjhs , sentences, phrases) are examined to de termine which 
world hypothesis best accounts for what is stated. The results of the 
analysis are inferences about the projection of world hypotheses within 
a section. Obviously the notion of projection is crucial to the analysis 
and the study; a stipulative definition is therefore given to tlie term. 
A world hypothesis is judged to be projected if (1) it is overtly 
expressed, (2) it must be assumed for the section to be intelligible, 
or (3) it is implied. 

The yield of the study consists, then, of the scheme itself and 
the results of the detailed analysis; :;i addition, commentary about the 
application of the scheme is centered upon three questions. 

1. In what ways are messages about world hypotheses presented to students 
(e.g., by implication, directly, within a framework for informing 

the reader) ? 

2. Are some world hypotheses associated with under lyinc] issues in the 
textbook (e.g., substantive issues in the discipline of biology)? 

3. What difficulties are encountered in app.lyinc] the scheme? 

Kxpluratory nature of the study 

The emphasis of this study is on developing a defensible and 
significant conceptual framework for ccjn fronting certain issues in science 
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education. The frainework takes the form of a scheme for analyziny 
science teaching materials, and nhe scheme is applied once, in a case 
study, to a single biology textbook. Altliougli the investigator is well 
aware that, in studies of this kind, it is typical to seek independent 
corroboration of judgments made on the basis of any scheme for analysis, 
such corroboration was not sought. That the study is thus limited and, 
hence, exploratory needs further explanation. 

The yield of this study, as stated earlier, consists of the 
scheme itself, results of the analysis, and reflective comjTientary on 
the use of the scheme. Independent corroboration of judgments may bo 
considered appropriate for the first two of the-»e; why this was not 
obtained is explained for each in turn below. 

Development of the scheme reciuires that characteristics of 
different world hypotheses be abstracted from Pepper's work. (jf course, 
independent corroboration could have been solicited to determine the 
extent of judges' agreement that approjjriate portions of the work had 
been abstracted. This procedure v/ould have been quite imi)rac ticable , 
simply because each judge would essentially have to go through the entire 
conceptualization process of the investigator (becoming thoroughly 
familiar with Pepper's work, etc.). An alternative has been chosen. The 
investigator has quoted very extensively from Pepper's work in both 
Cliapter II and Appendix I, in order that the reader may have at hand the 
basis on which characteristics of v/orld hyj^otheses are abstracted. 
VJhile Chapter II is lengthy, it is a vital argumentative step in the 
study because it provides the reader with first-liand material f.rom which 
to understand the investigator's reasoning in developing the analytical scheme. 

9 9 
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Results of the analysis, seem, at first cjlance, to be no more 
than the results of a classification procedure. If that v/ere the case, 
independent corroboration could easily be soucji-it for the investigator's 
judgments. However, to call the application of this analytical scheme 
an ordinary classification procedure would be to underestimate seriously 
what is involved. Chapter V details the subtleties required in apply- 
ing the scheme, and points especially to [a-obiems of determir^ing the 
unit of analysis (paragraph, sentence, phrase) and tl^e context within 
which passages of the text are to bj understood. Accordingly, an 
independent judge would have to master the contei^ts of the entire text- 
book, and would also have to be coached by the investigator on how to 
"sense" the appropriate ur^it of analysis for each judgment. The first 
requirement is impracticable, and uhe second would invalidate the 
independence of judgment. Again, an alternative has been chosen. The 
investigator has provided a detailed, if lengthy, account of the analysis, 
including the basis for judgments made, ir^ Chapter V and Appendix IV, 
so that the reader can trace the reasoning beliind those judgments. In 
addition, substantial excerpts of the textbook itself are photo- 
reproduced in Appendix V, so that the actual data are present for the 
reader to inspect. 

In short, to solicit independent corroboration o'.. judges for 
this study would have required that the study virtually be replicated 
by each judje. Instead, the investicja tor has elected to let the 
coraplexity of the study dictate the nature of the claim made in this 
thesis. The study is exploratory, and no claim i.s made for inter-rator 
reliability of the analytical schome. Km}:»hasis is upon conceptuaJ. iza ti on 
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of a frainework for systematically excunining issues related to world 
view and the science curriculum. The case-study demonstration of that 
framework (analytical scheme) to detect messaaes projected about world 
view in science teaching materials is to demonstrate its significance, 
defensibility , and potential usefulness. The rigor of the analysis can 
be judged by the reader since data, basis for judgments, basis for 
developing the analytical scheme, and the sclieme itself are all present 
within this document. Utilization of the scheme for independent 
corroboration by judges, or for analysis of other textbooks, would 
constitute quite another study. 

Another sense in which the study is exploratory is that a 
systematic treatment of world view is assumed. This invest icjation does 
not actively enter substantive debate in philosophy, and no attempt is 
made to defend Pepper's philosophical thesis.''' For example, it is 
assumed (after Pepper) that there arc some six or seven world hypotheses 
and that others result from an eclectic treatment of the categories of 
these six or seven. Further, it is assumed, according to Pepper's claim, 
that each world hypothesis generates a theory of truth. Both of these 
assumptions provoke philosophical debate, of course. Problems with the 
analysis that can be attributed to Pej'pcr's * >'eatment are regarded as 
limitations of tiie scheme. 

Significance c jf tlie -.tu (J y 
An adequate discussion of the significance of this study 
(Chapter III) must await the development of the analytical scheme in 

^This does not mean that Pejjper's treatment is accepted 
uncritically; Chaj^tiir V reviews criticism r;f his v;ork. 
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Chapter II, since concepts from the s^rheiae are necessary for that 
purpose. Nevertheless, it is possible at this point to discuss briefly 
the significance of a study deaiinq with the complex relationships 
among world view, social issues, curriculum concerns, and the way in 
which teaching is conceptualized. The discussicui is in three parts: 
world view as related to social issues, to curriculum, and to a concept 
of teaching. 

World view and social issues 

The significance of world view as a j -ersf^uc tive for research in 
science education rests in part on the relationship between world views 
and social issues. It is reasonable to assume that the urevailing world 
view of a society influences the develo[)ment of institutions and ways of 
doing things in that society. For instance, tht? development of 
technology in North /unerica is intimately related to an esteem for science, 
which reflects the society's sense of reality. 

The realization that this techncO >gy has shortcomings or unwanted 

byproducts, such as pollution, is conunonplacu . Moreover, Ln the i^ast few 

years some social critics have turned their attention to more intangible 

concerns, for example the "psychic liabilities" of total commitment to a 

scientific world view. According to Maslow, 

The model of science in genera] , inherited from the imi^ersonal 
sciences of things, objects, animals, and [jar t-processes , is 
limited and inadequate when we attem[jt to kiKJW and to under- 
stand whole and individual persons and cultures. It was 
l->rimarily the physicists and the astronrjmers who created tlie 
VJ ol tan schauung and the subculture known as Science. . . . 
Only recently has it been demonstrated just hov; and where 
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this iin[H.'r'joiial iiKulel failed with Liio t ujr:i^.)i)al , the unique, 
the holistic.^ 

Some social iToLlems stem, potentially at least, fr-nii the limitations 

of a scientific world vit.'W if adt^pLud a:-; t.hr only way to exi'lam 

phenomen<-.- The [>sychic nature of tlio pr^>blinni:; , although difficult t^ 

define, has been expressed by phrases such as "existential vacuum," 

"ontoloyicai anxiety," "pursuit of loneliness," and "exi'crience of 

nothiiK-jness . " Novak characterizes it thus. 

A modern, tochnolocj ica 1 , urban environment is supposed to 
exemplify [^rocjrcss, but we lack the means to measure the 
physical and j^sychical discomfort, the ui^rootedness , the 
repression, and the ascctical routines imposed upon us by 
technical progress. Our educational system favors pragmat 
conventional, cognitive intelligence ratiier than creative^- 
imaginative, and affective intelligerice . Tlie costs in 
alienation are hardly measurable.^ 

Underlying such i'ositions is tiie clear sugges-tion that sc^cial phcniomuna 
are influenced by men's world views. 

V/orld view and curriculum 

If we give credence to arguments of Maslow and Novak, among 
others, we see that personal and social cf.ni.si^quonces for students might 
result from the inculcation of world views in the curriculum. V/ithin 
this context, how people acquire world views and how world views influence 
their self-image, tlieir actions, their values, etc., are curriculum 
questions because they are relevant to unders tand in'.j important conse- 
quences for tlie y(jurig. 

"'"Abraham \{ . Maslow, The Psycliology >;^0-iAMice (Chica(]o : ilenry 
Kegnery Company, 19Gb)/ p. xiii. 

^'Michael rjovak. The Experience _^^^'\^:1'^^_J^^^U^^S:^ (TJew York: llarpc^r 
Row Publishers, 1970), i.^p. 34-35. ' ~ 
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Such questions are global. Before tlioy can be treated effectivel 
it is necessary to articulate a systematic conceptual framework which 
appears promising for examining the issues. That is the purpose of this 
exploratory study: it is an effort to break ground in a demonstrably 
important aspect of science curriculum research. 

V/orld view and c. concept of teaching 

A recurrent theme of analyses of the concor>t of teaching suggests 
that provision must be made for students to be aware of the bases for 
knowledge claims, if it is to be claimed that teaching is occurring. It 
follows that provision must be made in teaching for students to be av;are 
of world hypotheses, since these are framev;orks from which knowledge is 
constructed. Even though this study is concerned with developing a 
scheme for detecting i>rojected world hypotheses in science teaching 
material, rather than arguing for teaching world hypotlieses in the 
curriculum, part of tiie significance of the study concerns the benefit 
derived if teachers and pu^^-^ils are aware of world hypotheses. Provoking 
such av/arer.ess is consistent with a number of analyses of teaching. 
Selected analyses are summarized here, beginning v;ith the work of I^aul 
Komisar . 

PComisar distinguishes teaching from other activities, such as 
indoctrination, by showing that tho "act" sense in which we use the word 
teaching covers three uses: learn ing- donor ac ts (e.g., drilling, siiowing) 
learner-enhancing acts (arousing intorer^t, reducing anxiety), and 
intellectual acts. Intellectual acts are the substan'.ive acts of 
teaching, and "it is not some kind of learning, but 3(.;me form of 

2 7 



awareness, which is the intended upshot in intellectual teaching 
acts. . . .""^ i"ur thermore , 

intellectual acts are logically lucid in that the act is done not 
only with the intention of securing a certain 'uptake' (an 
awareness of some point) , but also so as (a) to divulge to the 
student what the intention is and (Id) to achieve his awareness by 
identifying the reasons given as the intelligible grounds for the 
point the students are to become aware of. 2 

Scheffler's analysis of "rule model" teaching also distinguishes 

between acts which provoke a student's awareness and those which do not. 

Teaching may be characterized as an activity aimed at the 
achievement of learning, and ; i ''ticed in such manner as to 
respect the student's intell-;; . . . integrity and capacity 

for independent judgment. . :t differentiates the activity 

of teaching from such other i ivities as propaganda, conditioning, 
suggestion, and indoctrination, which are aimed at modifying the 
person but strive at all costs to avoid a genuine engagement of 
his judgment on underlying issues.-^ 

Student awareness of "underlying issues," or the basis for 

knowledge claims, is an important feature of both of those analyses of 

teaching. Further, Munby's analysis of "intellectual independence" 

gives reasons for providing for students' awareness of the bases of 

knowledge claims. Ho distinguishes between teaching that provides for 

intellectual independence and tiiat which provides for intellectual 

dependence . 

Teaching which j^rovides for Intellectual Independence introduces 
pupils to tlie intellectual undergirding of knowledr/e claims, in 



B. Paul Komisar, "feachinc: Act and Enterprise/' in Conce].^ts of 
Teaching; Philo sophic al Essays ." ed. by C.J.B. Macmillan and 'T7\i71Tolson 
(Chicago: Rand McNally & Company, 1968) , p. 79. 

"' Ibid . , pp. 79-HO. 

■^Israel Scheffler, " rhilosoi)hicaI Models of. Teaching," Harvard 
Educational Reviev; , XXXV (Spring, 1965), p. 131. 
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a way that is not available from toachincj characterized as pro- 
viding for Intellectual Dependence. The latter type of teaching 
leaves pupils quite unable to distinguish between valid and invalid 
claims about the world, let along quite unable to comprehend 
criteria used in establishing validity. So, these pupils can 
become intellectually tied to prevailing beliefs or the beliefs 
of individuals without being in a position to make rational and 
informed judgments about these beliefs. 

Not only can Intellectual Independence refer to potential 
outcomes of ways in which knowledge claims are presented, but 
also the construct can apply to more embracing propositions or 
assumptions, such as views of science and views of the world. 
For instance, science teaching might portray the world as totally 
describable in scientific terms. . . . But, unless pupils are 
presented with the message that this is one way of viewing the 
world, and unless the teaching shows the benefits and foundations 
of several ways of viewing the world, pupils cannot judge 
rationally between such views. So, this teaching v;ould provide 
for Intellectual Dependence — it leaves pupils dependent upon their 
teacher for particular beliefs.^ 

Providing for intellectual independence rc-:uires, then, that a 

student be made aware of the bases f-r knc^wicdgo claims. Different 

knowledge claims, of course, arise at least in part out of different 

ways of viewing reality. It follows that, if teaching is to provide for 

intellectual independence, provision must l)e made for the student to be 

aware of issues related to world hypotheses. Making provision stems 

from what it means to teach rather than to indoctrinate or propogandize . 

The potential significance of teaching in sucli a way that students become 

aware of world hypotheses is discussed furtlier in Cliapter III. 



Summary 

This oxpir-jratory study is in reSi^onse to the lack of. concr-pLuai 
frameworks in science education v;iiichare sonr:.itive to issuo-s crnicerning 



A. Hugh Munby, :ie L-^rrjvisi (jn Mado for Selected IntollQctual 
Consequences by Science Teaching: Derivation and ApfUication of an 
Analytical Scheme" (unpublished Ph.D. thesis. University of Toronto, 
1973) . 



world view. The significance of this study lies in the fact that it 
presents a franiewDrk (analytical scheme) useful for conceptualizing the 
complex relationships among world view, social issues, curricv ".um 
concerns, and the way teaching is conceived. This investigauor uses 
Pepper's treatment of world hypotheses as the basis of a scheme for 
detecting world views projected in science teaching materials. The 
scheme is used in the case-study, demonstrative analysis of a single 
biology textbook. The yield of the study consists of the analytical 
scheme, results of the analysis, and reflective commentary on the use 
of the scheme. 

We can now turn to the first argumentative stei:* in the th is, 
the development of the analytical scheme. 
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CllAPTi-R II 
DEVELOPMI-NT OF Till- SClil-MI:; 

Introduction 

The analytical scheme developed in this study has six parts, 
corresponding to six world hypotheses: animism, mysticism, formism, 
mechanism, contextualism, and oryanicism. Each part of the scheme is a 
summary of the characteristics of a sincjlc world hypothesis, as explained 
belov/. 

After some preliminary information is [)resented, the structure 
of this chapter parallels the structure of the scheme- A section is 
devoted to each of the six world hypothese^^, and a table at the end of 
each section presents the portion of the scheme developed in that section. 
All six parts of the scheme are presented toqetlicr as Appendix III, for 
ease in comparing characteristics of the six world hypotheses and for 
the reader's later convenience in examining the detailed analysi.s in 
Appendix IV. 

Some General Coinnier i t s 
World iiyputhoses can be separated into t wo p<i r t s . T h e f i r s t 
consists of (1) an arcjument for entortainin'i the iKjtion of world hypotheses 
as a metaphysical concept (in part, an argument against logical ];ositivism) , 
and (2) the development of what Pepi-^er calls the roo t-me taplior theory. The 

22 
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SGCond part is Pepper's explication and examination of a number of 
alternative world Jiypo theses. 

Importance of the root meta^jhor 

As noted ear 1 ier , Pepper developed the roo t-mo taj iior theory t(.) 
account for different schools of philosopliy on the basis of common-sonse 
metaphors that yive rise to coherent systems of thought. Thus a root 
metaphor, or basic analogy, is associated with, and indeed is vital to, 
each world hypothesis (two examples: the root metaphor for mysticism 
is love, and for mechanism it is machine) . 

It is not crucial to the argument of the i.)rcsent study to discuss 
in detail Pepi^er's justification for the notion c;f world hyi.'Othoses and 
the associated root-metaphor theory. Nevertheless, it may be helpful for 
the reader to refer at this i)oint to the overview of these two matters 
presented in Appendix I, as an introduction to Pepper's work and as a 
context for better understanding the remainder of this chapter. 

Six (of eight) world hypotheses chosen 

This study is based on PepiJor's treatment of six world hypotheses: 
animism, mysticism, formism, mechanism, contcx tual ism , and organic ism. 
Actually, in World Hypothe se s he mentions a sevontli — the "genera tincj 
substance" hypothesis — but it is n(jt used by this investigator. Pop[K:'r's 
treatment is too brief to be useful here, and ho points out himself tliat 
the historical and conceptual significance of the' generating substance 
hypothesis is Cjuite limited, when ccMiipareri lo tlie six lie treats more 
extensively . 

1 

Pepper , W^) rid i i y p-o t h e s e s , p'] . . D^-^jd . 
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In a latior work Pepper dovelopGd still anotlior: the " selec tivisin" 
hypothesis.''" It is not used in the present study primarily because it 
incorporates elements of mechanism and contoxtualism and is therefora 
somewhat redundant. In addition, Pepper's explication of selectivism 
propounds it as his own world hypothesis, whereas he is intent on 
theoretical development and comparison in his original concciy tual isa tion 
in World Hypotheses . (In passing, it is interesting to note that the 
investigator finds selectivism — or a similar world hypothesis, such as 
Laszlo's "systems view"*' — potentially more usufui than any of Pepper's 
original six, to account for certain sections of the textbook analyzed. 
This matter is j^ointed out in the analysis and discussed in Chapter VI.) 

The reader might be somewhat puz^.led that animism and mysticism 
are included as parts of this analytical scheme; their very names betray 
that they would scarcely be projected in a science textbook. It sliould 
be recalled, however, that the investigator is develo[Jing a conceptual 
framework for the purpose of confronting certain broad issues in science 
education. Substantive linkages are estab.1 i.rdied among world view, 
social issues, curriculum concerns, and a concept of teaching. This 
conceptual framework happens to take the form of a scheme for analyzing 
science teaching materials, so that its correspondence to at least one 
of the realities of science education can be demonstrated. Thus, wliilu 
animism and mysticism would not bo likely t^.) he projected in a science 

''"Ste[4ien C. Pepper, <^i^if-ept^j^jij.i _^..HJki_.l. i ty : A -rid nypf.)thesis 
(Lasalle, Illinois: Open Court Publishing Ccniii'any, 19GG) . 

2 

Ervm Laszlo, The Systems Vic ^w of the V/orid (Now York: George 
Braziller, Inc., 1972). 
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textbook, still they assume siyecial irai'orta nee as conceptual tools for 
understanding the "anti-science" movement and phenomtMia alluded to in 
the cominents of Maslow and Novak, in Chapter 1. (b\->r example, the 
current "creation/evolution controversy" in science curriculum is 
clarified greatly if one compares animism and mysticism with c>ther world 
liypotheses. More about tliis poinu is found in Chapter III.) 

Significance of the ijreliminary a na 1 y s 1 s 

Instrumental to the development of the sclieme was a [jroliminary 
analysis using Pepper's treatment of each of the six world hypothese:; as 
a guide. The material for analysis was selected on tlie basis of its 
intuited and fairly traiisparent suggestion <jf different world hypotheses; 
it was taken trom written material other tlian science textbooks. 

Initially, the reason for undertaking the |.>reliminary analysis 
was to explore the feasibility of usijig Pepi^er's framework. The results 
were quite promising. Beyond that, however, the preliminary analysis 
served other useful functions. For an obvious one, it gave the investigator 
practice at applying Pepper's framework to written material. This not 
only helped in understanding Pepper's work more fully, but also indicated 
needed refinements in the investigator's application of it. (For example, 
reflections on the [preliminary analysis sharped a refined notion of 
projection and similar considerations dealing with the nature of claims 
that can be made about world hypotheses implied by written material.) In 
addition, the preliminary analysis provided a guideline for the format 
used in the major analysis of the study. Finally, tiie preliminary 
analysis suggested refinements in the content of each portion of thc^ 
analytical scheme itself. 



Ai)r)Ondi.x L I cuiitain:.; tho on t i.ro \n a l.irn i nary cuia lysi.-- . 1 1: )U Icl 
not prove too liel[-)iui to road it at thli;-; point, 1ioW(jv^.m:. At tlio c:.l.o:.ir 
of oacli i-ioction dcaLLng with a si.ncjio Wi.)rid hyp^)tho:;.i , l.ator in this 
ciiaptor, the reader's attention is clirootod to the (•:orrosp^.)iuiiruj jjorti^n 
of. Appendix i 1 . 

Meedianic s of doveloi--^incj th e* s c 1 1 e 1 1 1 e 

In eacli of the followiruj six soeti«Mir., t:he portion of thc^ analytical 
scheme corrosp-onding to each wor]d hyi-Hjthe;.> i s is develoi)ed in the fol Icwinq 
manner. The investigator identifiers in i'ep[jer's work (1) tlie ro..^t 
metaphor (basic analogy) , (2) the categories (basic concepts used for 
explanation and description), and (.3) the th-:M)ry of truth for each wc;rld 
hypothesis. These three characteristics, and arr/ others tliat seom 
potentially useful as identifyijig features, are sumir.ar i;'.ed to form the 
scheme, one hypothesis after the other. 

As mentioned in Chapter r, the investicjat'^r has quoted extensively 
from Pepper's v;ork, in order tiiat the rccider may have at hand the basis 
on which the characteristics of each v.\jrld hypr:;thesis arc identified, 
and also in order to maintain the integrity of Pep[^er's work. The length 
of the various summaries is in direct proportion to the length of Pe[jper's 
explication of the several liypotheses. 

Animi sm 

The root metapiior of an animiistic v/orld hypo^ thesis is man, and 
phenomena are accounted for by assuming that [Physical aspects of nature 
have a motivating force (such as "will") similar to that perceivetl in 
man. Pepper explains the i-n:?rson i f i ca t ion of n.itural piienomena. 



'L'ho [X-Tsoii -oi" nuui L'X].)aiKis vury n,.i Liu.m 1 .1 y ovo}- Iho uirivoi.'sc l^y Liu: 
|-)roco;Ji; of porsoni f ica lien , lu L lu inoiiLiun olhor .similar, moro 
vivid processus sucli as droains and i.J lus i ens . 'I'he result: has been 
a c(n"l-ain cM-ysta L J i/.at'. i(Mi ef tin: roet inctapher inLu what may l:)e 
re^iirded as its mest developed l-orin in (.he iiotifjn spii'lt.^ 

I'epper c;ontends LhaL it i.:; d 1 f 1: it.ai 1. 1 to si^ecity a strict set • d; 

catecjuries tor aniiniLim because o i." the elusive nature cd' "si)irit. ." Ilowt.'Ve 

he» quotes 'ryl^.>r as clucidatiny thr.^ essential airiiniLU: ic ca tc f" r i es . 

Tn thu l^r.vor tribes (U~ man [\-;.\-.i l:es. Tylu^rJ , sun and stars, trees 
aii'i rwers, wind:; and clouds, bectvme pfjr:.ional animate cireatiirus, 
1 eadincj livu'S cord-')nned to human or aniin.il analogies, and pe^r- 
f^jrminc] their special iunctions in tlio universe with the aid ot 
limbs like beasts, or of artiticial instruments like man; or 
wliat men's eyes behold is but the instrument to be used or the 
material to bo shaped, while behind it there stands some [)ro- 
diyious but yet half human creature, whc^ cjrasps it with his 
hands or blows it with his l^reath. . . . At its full develc^p- 
mont, this view includes tlie b(d. let in souls and in a future 
state, in controlling deities and subordinate spirits. It 
culminates in the notion of the porstjuai soul or spirit. . . . 

This personal soul or st)irit is a thin unsubstantial hiunan 
imacjc, in its nature a sort of vaixjur, film or shadow; the cause 
of life and thuuqht in the individual it animates; iridepondently 
pjssessincj the personal consciousness and v<.>lition of its 
corporeal owner, past or present; capable of leavinq the body 
far behind, to flash swiftly from i:)laco' to ijlace; mostly imi)alpable 
and invisible, yet also manifesting physic- il power, and es[^ecially 
a})}.^Garinq to man waking or asleep as a idiantasm separate from thc^ 
\y:)dy of which it bears the likeness; continuincj to exist a^u a[^];car 
to men after the death of that body; able to enter into, possess, 
and act in the bodies of other men, of animals, and even things. ^ 

From this quotation it is possible to identify several characteristics 

of an animistic world ]iyi-X) thesis. 

1. rJon-human entities lead lives co^nforming U> human or animal anal(X.jles. 

2. There is a future state (existence:) . 

3. There arc controlling deities and subordinate spirits. 



1 

Pep'per, World l}y[>otheses , 121. 

2 

Ibid., \-'p. 121-122. (Brackets arr. Pep, er's.) Pei>per guott-s this 
material from P.B. Tyior's Primitive Cu lture (h^.aidcjn: Murray, 19J S) , Vcd. . 
1, pp. 285, 427, 429. 
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A. Thoro aru t„r..ui::c<Midi..Mit siurits which cU'c (.Ih^ " 1. i. f\)-bl oud" oi'. Lhc 

ubjccL:.; or i ndJ.v.idiM 1. u ovor which :;i»Lrit:.s coiil.rol .md .iniiiiaUc. 

A rtivua.l. iiKj char<ict.-.erij]t Lc (d: an an i.ini •;t i c world hyi'ot.hcsi s Jaj 

the theory oi: Lrutii th<.it develop:; frc.Jin i I. . 'I'i;uth is u.l t.ima cr\I.y determined 

by the si^irit, and thi.^ si.iirit or .it.s dei.ntniate has absolute autliority in 

matters of truth. 

The natural an-iinistic theory of eotjn.it: ive value is the authority 
of spirit. What a great spirit says is true, aiui what the 
greatest spirit says is most true. When the direct word of a 
sf)irit cannot be obtained — in his immediate [jresonce, in dreams, 
in voices, in omens, In prog nos treat ic;ns , i n sacred traditions, 
or in holy books — then the word of the most autiioritative rei>re- 
sentative of a spirit must i)e taken. So w(? come to tlie authority 
of shaman, medicine man, and [wriest. Animism is the natural 
metaphysical suf^port of autnoritarianir;in, v/liich. inevitably cul- 
minates in the dognia of mfalliblci authority. It is ultiinatcly 
infallible authority that is a|Ji>ealed to for rendering filial and 
determinate^ the factual interpretation of the animistic world 
hyj[xj thesis . 

The rc^ot metaphor m.ui, s i i ri t, th-' [our e,.i tc-cjor i es listed at)ove , 
and the "infallible authority" theory of truth constitute tiie character- 
istics c^f an animistLc world hyix>thesis. These are summarized in Table 1, 
which is the first }x:)rtion of the analytical scheme. Hnce Tabic 1 has 
boon examined, the reader will find tliat a richer uiiderstanding (jf the 
characteristics o i' animism results from rcadirig tlirough pages All~Al4 
(in Appendix II), the first portion of the [ireliminary analysis. (It 
should be borne In mind that the [^roliminary analysis was undertaken 
before the final version of the sciiemo was devolopc-d.) 



rV/s t i.c i sm 

The r r.) o t metaphor of m y s t i c i sm i. t:, l_o v e . "The hy p c ^ t he s i s s t a t e s 



that this emotion is the substance of the univer-s*', cUid that so far as 



Ibid . , pi>. 122-123 
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if) 

v/ii d.U, t;ur('nt,i,i(,.) Lhiiuis, tihr:;^ ai.r < f( -iin ra L( «.i I i ( mi this : ;uL.st..aiu;t ^ an.l an^ 
LiltimaUcly nothiiKj buL t:lii;j sub;; t:.,nu.:t' . " ^" 

'I'ho L'ir.'U. tihn.'o ca t.(}fjor it :s mr; i.:;t: n f j >}- i i | > 1 (>s I:,y which t:hu 
emotion of love acLi; on Ihincj;,- in uni.vt^rijc: 

1, ckMir^jci.; oii intionsily o ouiutiion (Lht^ :M-a-(Mujor Mu.- oino l. i.( »n , tho mnro 
of it, and thi.^ m-jro the rtjulity), 

2, duyrcLv;. o C l:u::; ion (the iJtronqer Ihu (.MiU)tioti, Hk.' tjroalor the tendt^ioy 
for things t<^ moid t(xjct)icr and unify, and the tiroat^:r the roaiity) , 

3, degrees of iru;luGivenes£i ( thu greater thc.^ ruimbor of thiiK^j; molded 
together, the greater the reality) . 

These three principles are mani.ft^sted in a "fe^M ing" for the emo t i ;.-)na L 
experience of love. This feolirvj can ix' c]iaracteri::ed by four additLonul. 
categories v/hich exidicate the guctli ty of the enioticuial experience: 

4, supremely cognitive and revelatory, 
5- immediate and totally uninterpreted, 

6. certain and indubitable, 

2 

7. emotionally ecstatic.^ 

The theory of truth associated with mysticism is integrally 
related to these categories. A mystical experience reveals the trutii and 
is indubitable. 

The revelation of the expori.Micc: is the truth (nr the Truth), and 
all other cognitive claims are completely or partly false, appvirent, 
and unreal. . . . The mystic is convinced of tiie supreme truth of 

\lbid. , p. 133. 

2 

ihid . The seven categories are abstracLcyl from Pe{)per ' s treatmrMit 
of mysticism. The first three are discussed on f > . 133, tlie latter four 
on p . 128. 



1 1 

hi;; r< 'Vt* 1 . 1 1 j oi u t.,il;r;; hi:; :.t,iml i >ii ( ht 1 1 n lu h i I . i h 1 . ' rtTt.iinly 

of thi* rxpi»r I < 'Hi 'i' ,uul jMy:; ii^ ! . ir t i < :u 1 , 1 1 ciMjnilivc .i t I » mi t i « >n t<' 
t.ht' oLIhm; " 1 .u;L:;" t.he wor" 1 ^1 . I 

'rlu):;e "r.ict;;;" are mo:;!. rM,tl whirh tno:;(. intiMiSi' in I ht^ 

Ix.Mtific qihilil-.y of tlh* tMuoti.iMi oi: !ov<', iM'>:;t. < 'uinp I (M:i.M.y tii:;»^l 
and uni.lii'd In t.h.it'. onu> t. i (.)n , and iiim:;!; wichdy ( 'nuii >r idiDin ; ivi ' in 
tUv inc.Lu!;> ion i>l" fact. By t.!X t. rap<> l ,1 f i ^ >n , if follows Lli.if l.lw 
inosf. intcnst^ i -oni} d. n f Ly lui;iHi, f)i.MLLfir, .1 uv i nq fi-M^linci of 
whi).U' wL(li» World w. aild ijo an intaiit. iv" oxpor i onoi.' rd." tdu.' whclf ot 
rea.l.lLy if:;olf, and would bo Trad h ilsolf. ;:n..-li cui oxpotioncv^ 
iMio stM'iii!.; f.o havo in tlv^ apii-al iiiystdt: o>;po r i (Mioo , whi.<;h ia;, 
mot;oovoi; , iioalo^l witdi flio I'ot-LLnfj cd: induhid.ahlo o-o r t;.a i n ty . 

'riibl*.' pro:;ont.s fht..- (.di< i ra'..: I r; Li ; I a ca; of iT;y : ; f i c ia;iii . rinoo it: iias 

b^.'on f 'v.iiiii n',;d , th*.^ la^ador i .s m.-i f^jd I.0 turn !.o i ho sooond pi.a fLon of tdi«.' 

pf;oi.iinin<.iry analysL:; (j-a'.jia:; A.L-l-Alf. in A[^p<.'ndix Id) for a iina-t* ooinprohon- 

Jiivc und(.?r s t..ant.i iaiq cd" idiii; world hyp^- ) thi ■:; i :; . 

lan i : 

Forir,.i.L;m tiai-; boon calfod " uii^a I iani" ot' "Piafoni.c id(\ rf ia;m , " and 

it: "i::; us:;c:c ia t:o'.l witih Tiafo, Ari..;toflo, tlio L;oh'0 l.aiiLicr^ , nooLiohoiaiJ Lies , 

nooroaiist::;, [^.nidj inodorn Cambr.b.l(jo roalLst-:."^ Thi.' ro(^t niota]dK.ir of 

4 

fonniiuin is sirni l.ar rly , but: t:lio hypoLhosi.s c(.ai:.^inLr; of two version::;. Thi.s 
s uin ma 1: y w i. 11 f r .1 L lo w Popper's w.. ) r k b y .1 o c ^kin q 1: i r s t at: ' Vimm a r. o n t. f o nn i sni " 
and then at " t raru.;cuMdoi^ t f ejriri i:":ui . " 



I nun a ri ' : n t r n n i y< in 



IiTunanont f^^rIni;.;m oricj Lna t:o:.; from t.ho croiniiKai-suaiso irddon that tha.^ 
world is full of." many tf^inqs which are just dliko or similar. To 
illustrate this jyjiiit, i'cppor sr-ak:.-; of <}xa;nininci tv;o' identical y"J.lovv' 
s 1 1 o e t: s o f [ >a per. 



Ibjxi. , p::. 130-131. ''■I b id. , p. 134. ^^^'iii- , P- Ml. 'Sbiri., p. 15I. 
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We now have two exactly similar objects before us, both 
together. We cannot tell them apart except for the fact that we 
see that there are two — one, let us say, to the right of the 
other. If it is important to be able to tell such objects apart, 
we generally put a mark on one of them so as to make them different. 
In other words, they are not different at all unless we make thom 
so. This is a common enough experience. Now the mature root 
metaphor of the sort of formism which we may call "immanent formism" 
consists .^n simply describing this experience of two exactly similar 
objects minutely, and accepting literally the results of the 
description . ^ 

Pepper describes the two pieces of yellow paper, noting that there are 
(numerically) two separate pieces of paper and that these two pieces 
participate in several qualities which are tiie sa i-^ for them (the two 
pieces are identical ) . One of the mc^re obvious qualities observed is 
coi^^r . 

There is one quality, yell.n;, in two particular manifestations. 
We see these conditions directly before our eyes, and there is 
nothing more obvious or certain in the world. 

If wo accei^t this intuition at its face value, we have 
discovered that objects of perception like this have two asj^ects, 
particularity and quality, and that these two aspects are abso- 
lutely distinct even though w^e may never experience the one without 
the other. For we perceive two particulars (sheets of paper) with 
one quality (yellow). 2 

However, within this formistic framev.'ork there exist relationships 
among particulars. For exainple, if there are tv;o pairs of identical 
papers placed side-by-side, then each of the pairs is similar to the 
other pair by virtue of their side-by-sideness . This side-by-sideness 
is called a relation and is a form just as quality is a form. It is 
convenient, therefore, to use a term which includes both qualities and 
relations. An ap[)ropriate term for this pur[.iose is character , and the 
characterization of something is in terms of form, either quality or relation. 



Ibid. , p. 152. Ibid . , . 152-153. 
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We thus obtain the following main categories for immanent 
formism: (1) characters, (2) particulars, and (3) participation. 
This last is the tie between characters and particulars. It is 
the particularization of a character, or the characterization of 
a particular. It has many names, and is often called "attribution" 
or "predication," referring to the fact that the grammar of our 
culture is dominated by these categories. "This is yellow" is a 
sentence epitomizing these three categories. "This" represents 
the uncharacterized particular; "yellow," the unpar ticularized 
character; "is," the participation of each in the other to produce 
the object. 

The relationship between thet^c three categories of immanent 

formism is exemplified in the concept of class . Popper states that "a 

class is a collection of particulars v/hich participate in one or more 
2 

characters." Classes are arranged in a hierarchical fashion according 
to the number of participating characters. That .is, as the classification 
becomes more specific there are a greater number of participating 
charac ters . 

We notice . . . that a class is itself neither a character, nor 
a particular, nor a participation, nor a separate category. It is 
simply the actual working of the three categories in the world. We 
simply observe that a character or a group of characters normally 
participates in a niojnber of different particulars. We give a name 
to that observed fact and call it "class." Class is simply a name 
for a specific operation of the three immanent categories, an 
operation completely analyzablc into the functioning of those 
categories. A class is, acc^^rdingly , a thoroughly real thing, but 
what is real is the functioning of the categories. • 



Transcendent Formism 



Pep[>er then turns to a diiricusr; irji^ r^f traiKsccndent formism in which 
the root meta[^hor comes from 

two closely allied sources: the v;ork of the artisan in makincj 
different objects on the same plan or for the same reason (as 
a shoemaker making shoes, or a carpenter making beds) , and the 



Ibid . , p. 154. ^ Ibid . , p. 159. ^Ihid . , p. 102. 
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observation of natural objects appearing or growing according 
to the scime plan (as crystals, oak trees, sheep). ^ 

As an example of the first case Pepper discusses making a j^air of shoes. 
There is a plan or "ideal" and there are materials for fulfilling the 
plan . 

The plan appears as a norm which the shoes fulfill according to 
the skill of the artisan and the limxtations of the available 
material. The norm may rarely be fulfilled. Deficiencies in the 
leather and in the skill of the artisan lead to variations in the 
shoes and discrepancies from the norm. The shoes made by tho, same 
plan come out more or less similar, and their similarity is due 
tc the identity of plan, but the norm is usually not completely 
revealed in the shoes, but transcends them. 2 

Pepper discusses a similar situation in the case of natural 

growths . 

It is much the same with an oak tree. There is no artisan here. 
The dynamics of creation comes out of the acorn and tree itself. 
But there arc evidences of a uniform plan which all oak trees 
apparently seek to approximate. Oak trees vary because of variations 
in their conditions of growth, because of unsuitability of soil, 
water, neighboring growths, or inheritance. So, few oak trees are 
permitted to grow normally and to exhibit the full potentiality of 
the oak. In one way or another they are distorted, and the norm of 
the oak transcends them . ^ 

At this point there is enough information to outline the 
categories of transcendent formism. 

This root metaphor of plan and material also develops three 
categories v/hich closely parallel those of immanent formism. The 
categories of transcendent formism are: (1) norms, (2) matter for 
the exemplification of the norms, (3) and a principle of exemplifi- 
cation which materializes the norms. ^ 

Pepper then compares immanent and transcendent formism in an 

effort to fuse the two sets of categories and produce a aeneralizod 

category system for the formistic world hypothesis. A comparison of the 



12 ^4 
Ibid. Ibid. , p. 163. Ibid. Ibid. 
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two shows that the second categories of botii iirmianeiit and transcendent 
formisin are consistent. "Particulars" and "matter for the exemplification 
of the norms" are, in effect, one and the same since concrete matter is 
certainly a particular; and, conversely, any cjiven particular would also 
be matter. The third set of categories of the two types of formism are 
also similar in that they represent the connection between their respective 
first and second categories. 

As Pepper points out, the main difference between the two types 
of formism is between "characters" and "norms." Yet both are forms. 



despite their differences. To synthesize the two, Pepper introduces the 

ideas of existence and subsistence. 

By "existence" we shall mean primarily the field of basic particu- 
lars (the collection of all elements of the second immanent 
category) , and secondarily such particulars with any characters 
they may participate in. TiiO field c^f existence, tlien, is primarily 
the field of bare particulars, and secondarily the field of all 
basically particularized characters. A bare particular (that is, 
a particular with no characters at all) may be a sheer abstraction. 
It could not possibly be observed. . . . Concrete objects such as 
we perceive and handle are all in the field of existence as 
secondarily considered . . . and so v;e might call the field of 
existence thus secondarily considered tho f ield of conc rete existence. 

subs istenc o we shall mean the field of characters and norms 
so far as these are not considered as [participating or being 
exemplified in basic particulars. Whether in fact there are any 
characters or norms which are not particularized in basic particulars, 
is another issue with which we shall not concern ourselves. . . . 
Fiov;ever that may be, there is no question that, in terms of the 
formistic categories, characters and norms may be considered in 
abstraction from basic particulars, and the "relations" they have 
to one another may be studied. 

All these "relations" are, of course, ties of various sorts. 
And here is v;here it is possible to amalgamate norms with charac ter s . 
Norms, as wo pointed out^ are complex in character and are definitely 
subsistent forms. A nonn, therefore, such as a shoe or an oak must 
participate in charac ter s--in shape, color, and so on. A norm, 
therefore, is a sort of particular. But it is not a basic particu- 
lar, because it may not be fully particularized. It is a subsistent 
or second-degree I'articuilar . It is a subsistent entity which, 
as subsistent, participates in certain subsistent characters. Such 
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participation is, of course, also a second-degroo participation, 
and does not constitute concrete existence. ^ 

This discussion of the relationship between norms and characters 

gives rise to Pepper's categories of a formistic world hyi)othesis: 

(1) forms consisting of characters and norms which may have second- 
degree participations with one another, (2) basic particulars, and 
(3) first-degree participations or exemplif ications . 2 

Noms and Scienc e 

Before moving to the conception of truth embodied in this world 
hypothesis, it is helpful to engage in a more detailed discussion of 
"nonns" as this concept is relevant to science. 

There is evidence that norms seem to be used or presupposed in 
much of the basic work of empirical scientists. The specimen of 
flower, or bird, or insect sought after by a biologist is not any 
member of the class, but the "good specimen" or norm of the sp^ies. 
The biologist seems to have a pretty definite idea of the normal 
habits and the normal appearance of his species, and even if what 
he offers as a description of the species is simply the average, 
this average is not a class, but a norm. A species seems to repre- 
sent, at least often, a state of biological equilibrium in nature, 
a structural point of balance and stability, and as such it would be 
not a class, but a norm. Similarly with the forms of matter-- 
molecules, atoms, electrons. These seem to be, at least often, 
treated by empirical scientists as norms of physical structure! It 
IS often assumed that matter must take these forms. There are the 
ninety- two atomic elements. Matter in the atomic stage is expected 
to appear in one of these forms and not otherwise. . . . There seems 
to be plenty of apparently direct inductive evidence for norms 
exemplified in nature. 

In fact, every law of science may be so interpreted. Persons ' 
who accept the theory that there are laws of nature, and that the 
aim of science is to discover these laws, wliich nature "follows," 
seem (if their words do not belie them) to imply that these laws 
are norms which regulate (literally render regular) the occurrences 
of nature.-^ 

Furthermore, the notion of natural laws as forms is intimately 
tied to the formistic interpretation of time, s[.ace, and causality. 
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Pepper argues that both time and space are fox-ms which are easily construed 
as laws that nature "follows." Empirical laws of nature, then "partici- 
pate in the forms of both physical time and space.""'" 

These constitute accordingly a basic restriction upon what characters 
can and cannot appear in concrete existence, and upon the order of 
their appearance. And still further restrictions are placed upon the 
order of concrete existence by natural laws. We come, in a word, 
upon causality . ^ 

Causality in formism, according to Popper, is the .participation of norms 
in basic particulars through the fonns of space and time. He gives the 
case of gravitation: 

Consider the law as it was conceived in the nineteenth century as a 
law distinct from the structural laws of time and space. 

We have then as concrete existences the masses of the earth and 
the lead ball. These are also characterized by their spatial 
relation to each other, their distance apart. They are also 
characterized by a temporal relation, the date at which the lead 
ball is dropped. Now all masses participate in the law of gravity. 
According to this law, these masses are, as we say, attracted to 
each other, which means that the law necessitates, in this case, 
the motion of the ball at a specified acceleration in a straiglit 
line to the earth. The law thus regulates the appearance of new 
characters of time and space relationships--new r" ' ^s , distances, 
and velocities — which are given to the ball at each stage of its 
descent. These changes are determined by the law which applies to 
the ball as a concrete existent on account of its character, mass. 

The causal structure of a series of events is thus as follows: 
first, a basic [jarticular (or set of basic particulars) having 
certain characters; second, the participation of these characters 
in a law, which itself participates in time and space characters; 
third, the determination, by the law, of other basic particulars 
as having certain dates or positions and as having certain char- 
acters the same as those possessed by the first basic particulars, 
or different from them. Causality is the determination of the 
characters of certain basic r)articulars by a law which is set in 
motion by the characters of other basic [particulars which participate 
in that law. A lav;, in other v;ords, is a bridge from one set of 
basic particulars to another set, deterraining the characters of one 
set by those of the other. 



Ibid. , p, 175. Ibid . Ibid. , ];>[). 176-177. 



47 



39 



Correspondence theory of truth 

The concept of truth associated with a formistic world hypothesis, 
according to Pepper, is the correspondence theory; it stems from the 
formistic notion of similarity. "Truth consists in a similarity or 
correspondence between two or more things one of which is said to be true 
of the others.""'" 

We may very simply define truth as the degree of similarity which a 
description has to its object of reference. It follows that a true 
description actually possesses the form of its object — within the 
limitations prescribed by the conventions of the description. Within 
the limitations of size and black and white, a charcoal portrait 
actually participates in the form of the sitter. . . 

Pepper contends, however, that there are two types of truth in 

formism: historical and scientific. Historical truth refers to 

existence ; its es tabl isliment consists of describing characteristics 

(qualities and relations) of particular events. 

There is no necessity in historical truths. The historian describes 
events as they have occurred. If he finds that they are causally 
related, he describes the causal relations as part of the existential 
events. But his interest is primarily in the character of the events 
that occurred, not in the laws which they may exemplify.^ 

Scientific truth is concerned with subsistence ; its establisliment 

"consists in descriptions of norms and laws."^ Scientific truth is 

arrived at by induction; using induction the scientist moves from 

particular events to the laws whicl-i those events follow. But, according 

to Pepper, "the formist recognizes two types of inductions: (i) th(»se 

yielding descriptions of empirical uniformities, and (2) those yieldirg 

descriptions of natural laws.""" In th^^ case of empirical uniformities. 



"^Ibid . , p. ICO. ^ Ibid . , pp. j.cil-182. •^ Ibid . , p. 182. 
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reliable predictions can be made v;ithout knowinq why the unifonnities 
hold. In the case of natural laws, regularities arc seen as exemplifi- 
cations of the laws. 

Descriptions of empirical uniformities thus lie midway between 
historical statements and scientific statements properly so called. 
They are statements of facts observed in concrete existence and, so 
far, are historical in nature. But as generalizations of regularities 
observed in these facts they have a scientific bearing. Yet as 
failing to exhibit the necessity for these regularities they are not 
completely scientific . 

From the point of view of a formist, statements of empirical 
uniformities are only half truths. Full trutlis are descriptions 
. which accurately correspond with facts that have occurred or with 
laws that necessarily hold. Descriptions of empirical uniformities 
are simply rungs in the ladder from contingent fact to necessary 
law. They are signs of human ignorance. For if we know the whole 
truth about them we should know the law or the combination of laws 
which made their regularity necessary, or we should know that they 
were not necessary but were mere historical coincidences which have 
been mistakenly generalized and which cannot be relied upon for 
scientific p^redic tions . 

This study is concerned with descriptions as they are exj-rossed in 

propositions, and with analysis of how it is known that a proposition is 

true. In this respect Hospers adds further clarity to ro::per's analysis 

of the correspondence theory. 

Truth is correspo ndence . "A proi^ositioii is true i f it corresp<;nds 
with a fact"; for instance, if it is a fact that you have a pot 
leopard, and if you say that you have a pet leopard, your statement 
is true because it corresponds with the fact.^ 

The characteristics of formism are summarized in Tible 3. After 

examining it, the reader will find it helpful to turn to the third portion 

of the preliminary analysis (pac^-eii A17-A23 in Af.^pendix II) for an 

example of written material which projects formism. 
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Mochanism 



The root metaphor of mochanism is machine -. This root metaphor 

includes both a mechanical and an electromagnetic theory of matter, 

giving rise to tv;o different interpretations of a mechanistic world 

hypothesis. Either interpretation is, however, consistent with the 

mechanistic categories. 

Species of mechanism develop on the basis of the typo of machine 
that is regarded as fundamental. A recent revolution in physics 
consisted largely in a shift from what is called a mechanical 
theory of matter to an electrical theory. This is really a shift 
from a lever to an electromagnetic field as the ultimate model of 
physical description. . . . The electromagnetic theoiy of matter 
is also in our terms a mechanism, provided it is accepted as a 
basic mode of description of fact and not interpreted in formistic 
or operational or other terms. 



Summary of categories 

The historical development of mechanism h - with a traditional 
interpretation of a machine (action by contact), and ±t is from this that 
Pepper develops six categories applicable to both interpretations of 
mechanism : 

Primary categories 

1. Field of location 

2. Primary qualities 

3- Laws holding for configurations of }j>rimary qualities in 
the field (primary laws) 
Sec(.:)ndary categories 

4. Secondary qualities 

5. A principle for connecting the secondary qualities with the 
first three primary or effective categories 

G. Laws, if any, for^regular it ies among secondary qualities 
(secondary laws) . 

Pepper illustrates these categories by analyzing the action of a 

lever. He imagines a tree stump to be lifted by a man with the help of a 



Pepper, World llypotlieses , p. IBG. 
Ibid . , pp. 193-194 . 
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long bar and a block of wood to act as a fulcrum. With a little 
experimentation the man can find positions for the lever, fulcrum, stump, 
and his body which v;ill enable the stump to be lifted. The categories of 
mechanism can be illustrated with this basic example. 



the parts of the lever must be in some specific position in order for the 
machine to work. 

The lever is a configuration of parts having Si^ecified locaticns. . . 
These locations determine the mode of functioning of the machine", 
and until these are specified there is no way of:' getting an exact 
description of the machine. 

The second category (primary qualities) emphasizes that the quantitative 

aspects of the machine are specifically relevant to the description of 

the way it works. 

We notice that the parts of tiie machine are all ultimately exi-)ressed 
in exact quantitative terms quite different from the objects as 
viewed in their common-sense guise. The rough old tree stump is 
taken only as a weight of kilograms, and so also is the exertion of 
my arm. So far as relevancy to the efficacy of the machine goes, 
the kilograms of these two parts are all that is needed. Such 
quantities as alone are relevant co the description of the efficient 
functions of a machine are historically called primary qualities .^ 

The chird category refers to laws which exliibit the relationships of the 

primary qualities. In the case of the lever the law is stated 

quantitatively as 



Pepper discusses the equation after assuming that the lover is 300 centi- 
meters long, the stunip is located at one end while the arm pushes at the 



The first category (field of location) refers to the fact that 



X kilograms 
Y kilograms 



cm . f rr)m fulcrum to V 3 
cm . from fulcrum to X ' 
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other, and the fulcrum is located two-thirds tho way down tho bar from the 



arm to the stuinp. 



This equation exhibits the interrelation of tho various parts of 
the machine in its action. For instance, tho equation shows that 
if the parts of the lever have the conf iyuration just suggested, 
the fulcrum being at the point 200 contimotors from the arm, then 
the pressure of the arm would need to be only 25 kilograms to raise 
and balance the tree stumi) of 50 kilograms. The equation, in short, 
describes an^efficient law of action inherent in the structure c^f 
the machine. 



The fourth category (secondary qualities) refers to aspects of the 
machine which do not bear on its operation. 

To describe the machine in terms of centimeters and kilograms does 
not dispose of the qualities of the parts apparently irrelevant to 
the efficacy of the machine. The colors and textures and smells of 
the old tree stump, as well as the pleasantnesses and untjleasantnesses 
of these, still remain, as also my vivid feeling of exertion in my 
arm at my end of the lever and the pleasantness or unpleasantness 
there. These feelings and qualities in those parts of the lever 
have not disappeared. They are as vivid as over and, even though 
not essential or even relevant to the effective action of the machine 
aro not to be forgotten, for they are still in some way attached 
to the machine. Such qualities, which are observed in parts of a 
machine but are not directly relevant to its action, have been 
called secondary qualities .^ 

Pepper then describes the fifth category. 

Though these secondary qualities do not seem to have any ciffcctLv^ 
bearing on the machine, they seem nevertheless to stick around it 
by some principle , and if we were to make a complete description 
of the machine we should want to find out and describe just what 
that principle was which kept certain secondary qualities attached 
to certain parts of the machine.^ 

Finally, the sixth category deals with ^tatementr, of riMjularJ. ty (laws) 

concerning relationships among secondary qualitios.^ 



1 2 
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n^id. It should bo noted that tho six categories can be generalized 
to provide an account of the universe as a cosmic machine. 



This brief explanation of Popper's six categories of a meciianistic 
world hypothesis serves as a focus for a more detailed discussion of two 
interpretations of mechanism (discrete mechanism, corresponding to a 
mechanical theory of matter, and consolidated mechanism, corresponding 
to an electromagno :c theory of matter). Before turning to a discussion 
of the two interpretations of mechanism, it is helpful to highlight 
aspects of the relationship between the primary and secondary categories. 
Especially notable is the fact that, altliough the primary categories 
give th.^ actual or "real" description of the way a machine works, that 
"reality" is inferred rather than observed directly. Pepper states that, 
ul timately , 

our cognitive evidence for the structure and details of the cosmic 
machine described through the primary categories comes entirely from 
materials within the secondary categories. The more detailed the 
development of the primary categories the more obvious this fact 
becomes. And, on the other side, it turns out that the very conception 
of the secondary categories depends upon their contrast with the 
primary categories, so that any attempt to develop the former without 
the latter defeats itself, that is, implies wiiat it denies. ^ 

Since the first three categories (primary categories) are the 

most important in a meclianistic hypothesis, the discussion of discrete 

and consolidated mechanism centers on these. A brief examination of the 

secondary categories and the meciianistic theory of truth then follows. 

The discussion of discrete mechanism is more detailed than that of 

consolidated mechanism because the former iiistor ically precedes the 

latter and gives rise to the mechanistic categories. 

"'"Ibid. , p. 19 5. 



Discrete mechanism 



As indicated by the name, one hallmark of discrete mechanism is 
the notion that structural aspects of the universe (e.g., atoms) are 
separate and distinct from each other. 

so space is distinct from time, the primary qualities are distinct 
from the field of locations, each primary quality is perhaps 
distinct from every other, certainly everv atom (i.e., localized 
group of primary qualities) is distinct from every other atom 
has an independence of its own, and every natural law (such as 
the law of inertia, or the law of action and reaction) is distinct 
from every other law, and distinct, moreover, from the field of 
locations and from the atoms distributed over the field. ^ 

Further, there is the idea that, because of the total independence 
of the parts of the cosmic machine, anything could have been otherwise 
and it is only accidental that things are as they are. This idea tends 
"to be pushed farther and farther back into the basic structure of the 
universe, which is looked upon as purely and utterly irrational. . . . " 
Another identifying characteristic of mechanism is the assumption that 
once the original structure of the universe is given, then the rest 
inevitably follows. This is the expression of detonninism in a mechanist, 
world hypothesis. 

Almost everything is independent of almost everything else. If this 
atom i.ad happened to be somewhere else at another time (and there is 
no necessary reason why it might not have been), then it would not 
have been hit by that atom; or if instead of the law of inertia for 
unaffected bodies there were a law of accelerat i - mi or deceleration 
(which might well have been), then also this c- i.lisi..n would not 
have occurred. But sincG this atoir. did happen to he at this place 
at this time and had been obeying the law of inertia, it was 
inequitable that the collision should nave occurred. ^ 

The fundamental category of discrete rnr..chanism is the field of 
location. 
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Wiiatever can bo located is real, and is real by virtue of a 
location. What cannot bo located has an ambicjuous reality until 
its place is found. ... In mechanism, as its proponents are 
fond of reiterating, "only particulars exist." Moreover, these 
particulars of mechanism are not the bare or basic particulars of 
formisin, but the structural particulars of si)ace and time Loci.l 

And, in discrete mechanism, a..:. :;<J time are discrete, unrelated 
concepts . 

Space v/as thought of as a cubical rf-om infinitely exnaaded in all 
directions. in this infinite or abs.jJute space were absolute 
locations. And it was the par ticu lar i za tion of a thing in one of 
these locations or in a line, or path, or volume of these locations 
that certified its reality. 



To this absolute space of externally related locations was 
gradually added an absolute tiino similarly conceived as an infinite 
one-dimensional manifold of externally related dates. The dimension 
of time was not even at first amalgamated with the three dimensions 
of si^ace. Space was rather conceived as traveling intact like a 
freight car along the track of time. Thus one could have the 
identical space location at different tiinos. Space, in other words, 
was external.^ It was changeless though it did move bodily from 
date to datc."^ 

The primary qualities in discrete mechanism are size, s ape, 

motion, solidity, mass, and nujiiber. Tliese primary qualities are "the 

ultimate differentiating characters of the ultimate physical 

particles. . . ."'^ The idea of ultimate i-hysical ].)ar tides is 

characteristic of discrete mechanism. 

The traditional discrete mechanism is tiie theory of the atoms and 
the void, or, as the viov/ develops, the theory of elementary 
f:)articles distributed in space and time. The particles are 
regarded as elementary because they are the smallest pieces of 
matter into which bodies can be brc^ken ui> . 



In the older theories, it was asnuinod that tiv atoms, or ultimate 
particles of [^hysical analysis, wore indestructible and th(}rcf^^re 
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eternal, ar.cl thuroforo described continuous paths in time from the 
infinite past to the infinite future. ^ 

Pepper i)oints out that, witliin discrete mechanism, Laplace 

reveals the deterministic nature of the laws that hold amoricj the primary 

qualities. 

If we know the conf iyuration of matter in the whole universe at any 
one time, he [[haplaccl] said, and the precise laws of matter, or if 
we know the configurations of matter at two times, so that we could 
deduce the laws which led from one conf iquration to the other, then 
we could deduce the configurations of matter for any other times 
whatsoever . ^ 

The laws Lo which Laplace refers are Newton's three laws of motion and 
his law of gravitation. 

These laws, it will be seen (exactly these laws for Laplace, these 
or similar laws for other mechanists) constitute the dynamic element 
in the mechanistic universe. The field itself is static and 
undifferentiated. Kven when the field is de)tted with masses, it 
still lacks efficacy. The dynamic structure of nature comes from 
the lav/s v/hich connect the masses together and guide tliem from one 
configuration to another.^ 

[lowever, the status of laws in discrete mechanism is unclear 

for It seems that laws have a transcendent existence which would imply 

that they arc forms. According to Pepper, a discrete mec i^t insists 

that only particulars exist, and ;-ar ticulars exist only if they can be 

located in time and place. Even so, the ontological status c-'' the laws 

remains a weak point in the mechanistic catc^qorics. 

Thus mechanLsm dissolves into f^jrmisrn, and all. its categories vanish 
to bo reinterpreted in terms of the categories of formism. 
The only way of avoiding this mechanistic ca tastrr)ph(> is to imbed 
the primary c|ualities and the laws firinLy in the s[vi tiotempora I 
field. Things are real only if they have a time and place. ^'nly 
: v:i r t i c u 1 a r s ex i s t . ... If this implicaticMi is realir.ed, MncTiroes 
at once that in a mechanistic nature there can bo no ai terna fives , 



I. . -3 
Ibid. , pp. 201-203. ^Ibid . , p. 208. Lbi.d., n. 210. 



4 9 

and that for mechanism statistical laws are not laws of nature in 
any ultimate sense, but only human constructions symbolizing to 
some approximation the actual interrelations of nature. 1 

Consolidated mechanj. sm 

Much that has already been said about discrete mechanism also 
a:jplies to consolidated meclianism. One of the major differences in the 
two interpretations lies in the field of location. For discrete mechani 
time and space are separate; for consolidated mechanism they are inter- 
rela ted . 

A location is not regarded as established unless you know not 
only the three determining spatial measurements, but also the 
date or time at which these measurements are made.^ 

The chief modern impetus for consolidation comes, of course, 
from relativity theory, for this has to with the details of 
the spatiotemporal field. . . . Within certain limits, si)ace and 
time are ambiguous until one establishes a reference system. 
Time is thereby drawn right into space and the field is unquestion- 
ably consolidated.-^ 

A second major difference lies in the primary qualities. Mass 

is the only differentiating quality for consolidated mechanism. Size;, 

shape, motion, number, and solidity "are structural relations of the 

field in relation to the one and onJ.y truly differentiating quality, 
d 

mass . " 

Mass as a }^rimary quality plays an important role in 
consol ida tod niechanism . 

The general thec^ry of relativity . . . amalgamates the cjravitational 
field with the spatiotemporal field. I'or gravitaticjn is a 
phenomenon f)f mass, which is a primary finality, a i)ivotal 
differentiating quality. But more important still, this gravita- 
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tional mass is intGrproted in tornus of; a tjravitati(;nal fiold, whicli 
has the GffL?ct of amalgamatincj the law of gravitation into the first 
category, so that the field is no longer just the spatiotcmporal 
field but the spatio temporal-gravitational field. 

Further consolidation takes place with the use of the olectro- 
magnetic field. "The qualities of electric charge and of magnetic 
attraction are absorbed in the electromagnetic field laws, and these 
laws operate directly in the spatiotemporal field. "'^ 

Finally, consolidated mechanism pr(;vides further clar i f ica ticni 
of the status of laws and allows a more comi'letc development of the 
idea of determinism. 

Electrons, p^^sitrons, neutrons, and the like must not, however, 
be conceived of in terms of ;^articles like L.ucretian atoms, but 
as structural modifications of the spatioteiTtporal field, the 
paths of v;hich can be mapped out and exfjressed in that symbolic 
Siiorthand which we call descriptive laws. Strictly speaking, 
there are no laws in consolidated mechanism; there are just 
structural modifications of the spatiotemporal field. And no 
i-rimary qualities, either, for those are resolved into field 
laws, which are themselves resolved into the structure of the 
field. 

So now, at last, only_ j ^articulars_e vist, or more truly still, 
o nly g particular exists , namely, tlie con:jol idated sj^atio- 
tem;.'Oral-gravi tational-elcctr; ^magnetic field. . . . This is 
a fully determined field. The Laplacean ideal a{;[,?lies to it more 
fully than it ever api^lied to Laplace's world. For there might 
have been a slip between Laplace's configuration of masses and 
Ills laws, but in this world the laws and the masses are the structure 
of the field itself. . . . There is obviously no luace in this 
world for stati:>r.i:-al laws except as convenient syTnbolic ins truiTten cs 
for prediction in place of the actual knov;ledgc of field structures.^ 

r-^' pecial import: a 1 1 c o of 1 1 1 -j 
s o c o n d a r y cat < j o r i c s 

The secoridary categories are imj^ortant in ..i mecI;anisLic v;orJd 
hy})othesis because it is only through the Scjc^ndary catie'iories that the 
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workings of a cosmic machine can be inferred. Human perception is the 

perception of secondary qualities. "What we experience are secondary 

qualities only, from which as evidences we infer the michanical efficient 

structure of tiie universe."-^ An important issue in. the nature of tne 

relationship between secondary qualities (things we can see, feel, hear, 

taste, smell) and the mechanical structure of the primary categories 

(field of location, primary qualities — mass, size, shape, etc. of 

elementary particles--, and laws). Pepper maintains that there have 

been three prominent theories as to the nature of this relationship. 

There have bojn traditionally three main theories of the 
connection between the secondary and the primary qualities, 
namely, identity, caus<ttion, and correlation. The first of these 
VIC can rule out at onco ,. even though it is still not uncommonly 
resorted to. Color ai..! sound, for instance, are not literally 
electromagnetic or air vibrations, nor even neural activities. 
They are irreducible qualities. Causation can also be ruled c^ut, 
if by causation is meant a.-r/ of the efficient features of the 
primary categories. . . . The laws of motion, in the electro- 
magneti.c-f ield laws, desc'"ibe masses and cliarges and have no 
application to such qualities as colors and sounds. Some sort 
of correlation is all that is left, that is, the observation that 
upon the occurrence of certain configurations of matter certain 
qualities a|-!;;ear which are nc:»t reducible to the characters of 
matter or t',e characters of the conf igura t i(;ns . ^ 

The sixth category of mechanism ueals with secondary laws wliich 

express regularities among secondary qualities. in this context Pep].)er 

discusses secondary laws that appear to be o]jerating in a discrete 

mechanistic human psychology. 

Complex mental uVates are recjarded as analy^able without residue 
iii^-o mental elements of a relatively small number of kin(]s: 
sensations of color, sound, taste, smelJ , various sorts of 
tactile sensations, feelings snch as ploa.santness and unpleasantness, 
and possibly a few othc- elements- ... It is sometimes suqgested 
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that tlie laws of association arc distinctively mental laws 
operatincj upon those clomenta to i)roduco the more complex mental 
states , ^ 

Pepper then points out one of the hallmarks of a mechanistic world 
hypotliesis, which is a reductionist attitude that ultimately observablos 
in the secondary catecjories can be reduced to non-obsorvables in tlie 
primary catecjories. 

Often, however, the laws of association are i ecjarded as simjJly the 
introspective manifestations of pliysiological laws, which may be 
regarded as complex operations of mcclianical laws, so that the 
efficient side of tlie secondary qualities is referred outward into 
the .physical world, into the primary categories of the cosmic machine. 



Causal-adjustment th eory of truth 

Throe theories of trutli iiave boL-n c.Jiiunonly associated with a 

mechanistic world hypothesis. Two of these are more traditionally 

linked with other world hypotheses and so will not be treated at tliis 

point (correspondence theory, associated witli formism, and pragmatic 

theory, associated with contextual ism) . Th(} theory of truth that Pcpi^er 

associates with mechanism is called a causal theory. 

The nomitialistic theory of abstract and c|eneral terms was the 
regular mechanistic means of combating tlie arguments of the 
formists for the reality of forms and tlie category of subsistence. 
Says the traditional mechanist, a form sucli as blueness or bluejay 
is nothing but a word which stands for a number of objects. There 
is no f :rm of bluejay, but there is the word which we have 
conventionally learnt^d to use in reference to a number of pliysical 
objec ts . ^ 

This position is carried further by holding that a name is a reaction 
to a particular stimuli. 
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In L^rincipio it iis exactly the sort thincj that happens when an 
orrjanism reacts positively to food stimuli and nccjatively to prick 
stimuli. It iii simply specif'icity of response in an organism 
carried to a hiqhcr degree of refinement. Instead of stoppincj on a 
nail and necjatively reactincj to the direct i)rick, an orcjani.sm 
learns to react necjatively tc; the visual stimulus of the nail 
associated with an original direct prick, and then learns to react 
negatively to the word "nail" associated with the visual stimulus 
which is associated with the original prick. All this is simply a 
complicated chain of physiological reactions, the whole soqucnc:e 
being explicable in physiological terms. And what is explicable in 
i-'hysiological terms is, as we liavo seen, theoretically explicable in 
physiochemical terms and can be amalgamated with tho spa t iotemporal 
field and tlie primary categories generally. 

Now, a sentence or scientific formula i)hysiologically interpreted 
is nothing but a combination of such reactions or conditioned 
reflexes. The whole thing can be causally interpreted. Su^'pose my 
organism on the stimulus of light rays imi)inqing on tlie retina of my 
eye responds with the nrticulate words, "That is a sharp nail." 
Sui'pose I wanted to find out whether that was a true response.'. What 
would I do? I would work back to the original reaction which 
conditioned the whole train of reactions of which the foregoing 
sentence is the last term. In other words, I would tentatively 
step on t}ie n<nl, and if I reacted negatively I would say that the 
sMitenco wa:.; true; if not, I would say that it was false and lui 
about for the causes wiiich had produced tlie illusion,-^- 



Pepper calls this the causal-ad jusbnent theory of truth ajid 
contends that it is an attempt to bridge the gap betv/oen the observable 
secondary qualities and the inferred primary structure of the cosmic 
machine . 



The secondary qualities are correlated with the physiological 
configurations which are the effective structure:: of the attitudes 
mentioned. These physiological configurations a:: in the effective 
Si)atiotcm|X)ral'-gravitational-electromagnetic fieJd. They are part 
of this cosmic field and thf^rofore reflect, its structure directJy. 
The effects of this field structure are immediately rerJectod in 
terms of the secondary qualities correlated with the piv/siological 
configurations. We thus learn about the structure of tiie great 
machine by a sort of detective v;ork. We note the changes amoiKf 
our private secondary qualities, infer their correlations witli 
tho i)hysiological configurations which are in our organism, and 
thence infer the structural characters of tho surround iiuj field 
from its effects upon the configuration C)f our organism.^ 



Ibid . , };p. 226-227. '' Ibid . , p[) . 228-220. 
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Table 4 contain.s a .surimu.u'y oil tho cli<u-ac Lerinfics of median ism 
as a world hypotliesis. The reader is urged, after examinincj Table 4, 
to read the fourth iKvrtion of the preliminary analysis (pages A23~A29 
in Appendix II), for an example of written material wliicli projects 
mechanism . 

Co ntc:<tiialism 

According to Pepper, the root metaphor (.)f contcxtualism is the 

historic event as this term is used to refer to tlio activ. present. 

i3y historic event . . . tlie contextualis t does not mean 
primarily a past event, one that is, so to speak, dead and has 
to bo exhuj^ied. He means the event alive in its j^resent. 
The real historic event, the event in its actuality, is wlien it 
IS going on now, the dynamic active event. We may call it an 
• • • it is not an act conceived as alone or cut 

off that we mean; it is an act in and with its settina, an act 
in its context. 

In identifying the categories of c(jntextualism, Pepper points 

out unique features of the hypothesis which are ideas of change and 

novelty. Change and novelty form the basic categories of contcxtualism 

and through these categories the ir/pothesis asserts that there is no 

such thing as permanent and absolute .structures in nature. 

The categories must be so framed as not to exclude from the world 
any degree of order it may be found to have, nor to deny that this 
order may have come out of disorder and may return into disorder 
again— order being defined in any way you please, so long as it do es 
ri ot deny the possibility of disorder or anothe r order in" nature aT^j , 

Pepper then gives a brief overview of how ho proposes to cxajnino these 

and further categories of contcxtualism. 



1 . 2 
ibid. , p. 232. Ibid., p. 234 
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The cat,..,.,r.,.al iuorarchy ol Ie,,cr'. Lr.aLm.nt of contcKLualrsn, has 
tihc followincj r^uLLirn.): 

A. chaiKj't.^ 

B. nov-l f:y 
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2^ contoKt 
3 . rtuorencL':.; 

ci ) 1 iriOLi r 

I,)) corivcrcfcn t 

c) blockud 

d) i.nst:runiontL.il . 

VJith chaiKjo and novol l :y classiflud as fuiuiaint.'n Lai lu-'a::iupi>o:-ii LioriL^ of: 
conLexLualisin, iL is now ai^},>ru] Tia tiu to oxainLut.? cju.ilLLy and LoxLuro, 
L h e basic ca Le y o r i o s " f o r ■ u r u }c } i . " 

Pupper conLrasLs quality and tc'xLuri' as a ^-rolace to a nior(.^ 
dotaiiod discussiuii of the two catcHjorics, ilo boyins by anaiyiviruj tliu 
writincj of a trivial sentence: iLj_L^iLli!^i-Ly_J^iL ii^^^ ^-'^^^ 
this sentence , Tliis sentence is taken as me historic event, that is, 
the dynamic active event, or act. 

N.ow what is quality and what is texturt^ in this event? Its 
quality is r^nKjiily .i^s total mfvininfj, its t:exture rouyhLy the words 
and grammatical rc . ons makiiuj it u].'. Cenera 1 izinq , tlie quality 
of a given event i intuited wholeness or total cliaractcr; the 

texture is tiie deta. ^ and relations wiiicii make up that character 
or quality.^- 

Iv :.; -lelpful to note that, as an event, re[iper is. ccuicerned with tlie 

iJi^; of the sentence. Tills cj Lves insicjht into the particular way in 

■vuich tiio root niota]_/nor of contextualism is to be understood. 

To qive instances of this root metaphor in our language with 
the minimum risk of misunderstandinq, we sliouLd use only verbs. It 
is doing, and enduring, and enjoying': making a boat, running a race 
.laughiing at a joke, [persuading an assembly. . . . Tliese acts or 
events are all intrinsically •■nmr^Lex, cr)mposed c^f interconnected 
activities v;ith continuously changing [patterns. Tliey are like 
incidents in th^-^ plot of a novel or drama. They are literally the 
incidents of life.'- 

In making tiie distinction between quality and texture, Pepper 

emphasizes that the two arc inseparable in any event. Therefore it i.s 



1 . 2 
Ibid. , p. 238 . Ibid . , pp. 232-233 , 
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inconceivab Lu thaL Lhuru uouitl be an invent wL(:h cjnalLLy but no ticxt.in.f^, 



or vice -versa. 

There is no .'.uch Lhin^j as a t . tureiess quailtiy or a cjihii i ty li?ss 
texture. It follows that ch -ii textual i sin denies that tht^se are 
absolute elements. It denies that a whole Is nothing but the sum 
ot' its parts. It even denies that a whoU.^ is a s^.u't c^f added {)art 
1 ike a clanu) tha t holds toqe tlier a nujnb',.a' o L' b bx.-ks . A whule is 
somethiruj immanent in an event and is Svj intui ted , intui t ed as th(^ 
quali ty of tliat very event . ^ 



(^}ual i t y 

Pepi.-njr consi-Llers th.ree subea tuqc,u' ies in his analysis of tfie 

quality of an event. First, tlie equality of an evf?nt has a si.; read: the 

tem[Jorcil present has connect icjns botli with the future and witli tiie past. 

Pepper again uses the writing of a trivial sentence to discuss spread (A 

period will be p laced a t tlic end o f this l ^ l: n t lm ) c e ) . 

As 1 am writing, A pe r iod will be { r 1 . a c < ^ d at tU^.i . . . , my act is 
rather thick in its duration and spreads, as we say, forward and 
back. I lift my pen at "the" and am just about to put down "end." 
The word "end" is not yet down, but it is being reached for and its 
meaning is already largely taken up in what has preceded. This 
forv/ard reach in the quality tjf an event is the feeling of futurity. 
Tiiere is a cc^r res ponding feeling of pastness which draws into 
■ tiie quality all the {.jreceding worths r.->f the sentence. I-Jven if I am 
saying the sentei'ice and not writincj it, so tiiat I have not the 
assistance of tho spatial line oi words, still the word "^.eriod" 
is drawn from tlie past as I utter "the." Tliat is to say, the 
word "period" is active now in the quality of this event, even 
t ho ug h i t i s rna t hema t i ca 1 1 y [ >a s t . 2 

'J'he notion of spread in t\\>:t quaLLty of an event is closely relate 

to the c<.")n tex tual is tic concept of timt:. Thi.' term "present" for a contex 

ua 1 i s t include s 1 1 1 cc^ n c o [:» t o f s p r ea 'J and t h c r e f cj r e (,.,■ 1 1 1 a i 1 s ^:o n n e c t io n s 

with the past and future. "What i.s prcseiit in an e-vent is whatever 



1 2 
Ibid , , i>. 23^;. Ibid., 239-240. 
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inLuitod uviMit CLiinu)t. l.^e lUki .l.yi;L»d Uiviiiq a Li.nodr: concept of Lime. 

i-'or t-.h'- cont:(.'xtualisL, thi^ d iiiicns i ona I "t:imc" of mocha nJ i:in is a 
conccr^Lua L .■;ch(.Mno useful, for the conliro.l and order in^i of evonfs, 
but not cafeuorial or, in fhaf sense, real. The scheme Lr; ur>efuL 
J.n this event: t:o di-scribo t:h(^ order of tdio worrlr,. "Period" i..'^ 
the seccMid word, "cMid" the (M.^hth, and "the" the^ seventh. i'akirK) 
the word I am writinq .is the schematic present, then "i^n ii.d" is 
quite a little past and "end" is in the immediate future. But: if 
a mechanist qo^-; on to arque that accordinqly the orrly word 
actually exist inq in the present is the word I am writinq, "the," 
til- contevtualist flatly ccMitradicts him with his intuition of the 
ii{.'re.id of the i)resent qualit:y of the event. 

If it is (objected that this is equivucatinq in the word 
"[u-esent:," tlie con tcx tual is t declares that ho has as mucli riqht to 
the word as the mechanist. In conunon sense the wc^rd is ambiquou.s. 
LUi refinement wo discover that it means either the event actually 
qoinq on or a point in a dimensional scheme. Call the one tlie 
"({ualitative f)roserit" and the other the "schematic present," and 
the 'H|u ivocat Lon and much of the parado^x is rescUved. 

i'Uit the basic issue will not be resolved, because it is a 
categorial issue between mechanism and contex tual ism . Mechanistically 
inclined peoj.ae . . . will continue to try to "crlarify" the fact by 
reducinq the intuited spread to the terms of a dimensional scheme. 
They will try to show that the qualit.ative present is nothinq but a 
confused way of saying something that is much more clearly expressed 
in terms of schematic points or slices aloruj a lino. There is no 
denying the clarity of schematic time. According to the contextual- 
ist, its clarity is the reason for its invention. But this particular 
mode of clarity, he insists, distorts the qualitative fact, and is 
no substitute f(^r the fact. And since the issue respecting whether or 
not there is such a distortion is a categorial issue, it cann^^t be 
settled by a simple confrontation of fact. It takes something more 
than the clarity of an expression to convince the con textual is t that 
his intuition of. the qualitative s[jrcad of a present event is 
f ic ti tious . 

So, the contextualist is carefuJ to distinguish between 
qualitative ti.me (often called "durat:ion") and schematic time. For 
him the f(jrmer is categorial and the latter derivative. He does 
not deny the utility of the latter, but ho denies its adequacy to 
reveal the nature of an actual event. In an actual event the present 
is the whole texture which directly contributes to the quality of 
the event. 'I'ho present therefore spr^.'ads r)ver the whole texture of 
the quality, and for any given event^can only be determined by 
intuiting tlie quality of that event. 



"^Ibid., p. :..'iO. "^Ibid., pi). 240-242. 
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Change is the second subcategory of quality of an event. Change 
refers to the altered appearance of qualities when observed from different 
perspectives . 

This change goes on continuously and never steeps. It is a 
categorial feature of all events; and, since on this world theory 
all the world is events, all the world is continuously changing in 
this manner. Absolute permanence or immutability in any sense is, 
on this theory, a fiction and its appearance is interpreted in 
terms of historical continuities which are not cnangcless . 

^^sion refers j the notion that the individual textures of an 

event are coalesced to form a whole quality. Tepper gives William James's 

somewhat famous example of the quality of lemonade. The individual 

textures of. sugar, watci, and lemon are fused to form the quality of 

lemonade. The extent of fusion in tiiis case is r.n great that it is 

(nearly) impossible to dii^tinguirsh the individual textures. If, however, 

the textures are taken separately, then each lias its own quality which 

is the fusion of still other textures. 

Where fusion occurs, the qualities of tlie details are completely 
m- r )ed in the quality of the wliolu. Wliere fusion is relaxed, the 
details take on qualities of their own, which may in turn be 
fusions of details lying within these latter qualities.^ 

Furthermore, ;^ei>per points out that the degree of fusion can vary from 
one quality to aiK.'ther. 

Occasionally . . . i>n event is completely fused, as in a mystic 
experience or an aesVh -j seizure. But generally there is some 
de gree of qualitative i,; '..~-jra tion in an ovent, in wliich ca:;o the 
fusion of th.e event goal icy is relaxed and the qualities of thr: 
details of the texture begin to be felt in their own right though 
still as within the quality of tlio event. Such qualitative inte- 
gration may pass through several levels in a single event with 
varying degrees of fusions at the different levels."^ 
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Texture 

As noted earlier, texture is broken into subcategories as 

follows : 

1. strands 

2. context 

3 . references 

a) linear 

b) convergent 

c) blocked 

d) instrumental 

Popper points out that it is more convenient to analyze texture, strands, 

and context in such a way as to show their interrolatedness . 

A t(^xture is made up of strands and it lies in a context. There 
IS, moreover, no very sharp line between strands and context, 
because it is the connections of the strands which determine tlie 
context, and in large proportion the context determines the 
qualities of the strands. But by way of definition we may say 
that v/hatever directly contributes to the quality of a texture 
may be regarded as a strand, whereas whatever indirectly con- 
tributes to it ''ill be regarded as context.-^ 

Pepper demonstrates the nature of the relationship of texture, strand, 
and context with the following analysis. 

Let us write out our sentence once more: A^njriod will be 
placed at tlie end of this sentenc e. Let us keepT the event quality 
somewhat diffused so that the articulations of the sentence into 
phrases and words will be felt. Then let us take the phrase "at 
the end" for consideration. '!'his phraL^e with the other three 
("A p^eriod," "will be placed," "of this sentence") are details of 
the total sentence with integrated meaninu<:^ or relatively fused 
qualities of their o\m and as such are textures in their own right, 
n^hey are textures defined by the fused meanings of tlie phrases. 

.rJow, with the phrase "at the end" taken as a texture, we may 
roughly say that its strands are "at," "the," and "end," and 
that its context is the other three [.^hrases of the sentence. The 
meanings of "-it:/' "the," a'ld "end" conv.riwutc directly to the 
total meaning of the \.h. - ■ Uut ^:lie total .noaning of the phrase 
depends also on the -o-..:. Lion:, of those strands with outlying 
words and phrases whii h indireirtly enter into ti:o meanip.q of the 
phrase and c-.^-'ns titute .its context. 
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This analysis points up a radical difference between contextualism, 
on the one hand, and formism and mechanism on the other. As Pepper notes, 
both formism and mechanism assomc that an event can be ultimately analyzed 
into its constituents. 

This assumption is categorialiy denied by contextual ism; for 
according to its categories there is no final or complete 
analysis of anything. The reason for this is that what is 
analyzed is categorially an event, and the analysis of an event 
consists in the exhil^Ltion of its texture, and the exhibition 
of its texture is the discrimination of its strands, and the 
full discrimination of its strands is tlie exhibition of :J^cr 
textures in the context of the one being analyzed — textures from 
which the strands of the texture being analyzed gain part of 
their quality. In the extended analysis of any event we presently 
find ourselves in the context of that event, and so on from event 
to event as long as^we wish to go, which would be forever or 
until we got tired. 

Furthermore, according to Pepper, "there are many equally 
revealing ways of analyzing an evenl:, dei>ending simply on what strands 
you follow from the event into its context."^ The consequences are 
that in contextualism there is no system of analysis that assures a path 
to reality, nor is there any level of analyr^is that reveals a deeper 
real i ty . 

There is no cosmological mode of analysis that guarantees the 
v/hole truth or an arrival at the ultimate nature of things. On 
the other hand, one does not need to hunt for a distant cosmological 
truth, since every present event gives it as fully as it can be 
given. All one has to do to get at the sort of thing the world i:j, 
is to realize, intuit, get the quality of whatever happe/is to be 
going on. The quality of blowing your no.se is just as cosmic and 
ultimate as Newton's writing dov/n his gravitational forniula. The 
fact that his formula is much more useful to many more people doesn't 
make it any more real. 



"^Ibid., p. 249. ^^Ibid., }). 250. ^ 
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The last bdocategory of texture is references of strands. 

Pepper identifies four references (liiVMr, convergent, blocked, 

instrumental) that can be analyzed according to initiation , direction, 

and satisfaction . 

A linear reference has a point of initiation , a transitive 
direction , and achieves an ending or satisfaction . Every word 
in our sentence is a bundle of so.c--! references. We have already 
followed out some of these in t- words "end" and "the." For 
instance, one of these 1 ^ - ear references initiated by "end" (in 
"at the end of this senl je") reached forward and achieved satis- 
faction in "sentence." It was the reference answering to the 
implied question, "End of what?" With the completion of "sentence," 
we knew "of what" and the reference was satisfied, and that strand 
terminated. And note the transitive direction with the implied 
doubleheadedness or before-and-af toL-ness of the reference. From 
"end" this reference i)ointed forward to a satisfaction, from 
"sentence" backv;ard to an initiation, but at any intervening 
stage such as the writing of the word "this" it pointed both ways."^ 

Accordiiiq to Pepper a convorge n L reference is one "in which 

there are either several initiations converging upon one satisfaction or 

2 

several satisfactions derived from one initiation." 

Return to our sentence. The letter "e" wql, there rep^wt.od 
seven times. V/e probably had not noticed it. ... If now we 
notice it, we shall see that these seven letters stand out and 
gather together. They may do so in two v/ays. If we are looking 
for them, we have an initiated reference from which we derive 
seven satisfactions. But if they spontaneously impress us with 
tiieir identity, then we have seven initiations converging upon 
one satisfaction.-^ 

And it is through the subcategory of convergent references that 

contextualism interprets the phenomenon of similarity. 

No two things in the v/orld are . . . inherently similar, but only 
become so when they initiate convergent references. Such 
references may, indeed, be predicted, but the objects are literally 
similar only v/her. tih^.' strands converge. Before the convergence, 
they can only be said to be [-otentially similar. Two five-pound 



Ibid., PI.). 252-253 . "ibid. , p^. 254. "^Ibid. 
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lead weights are not inherently similar , but when they react upon 
scales to produce the identical reading they are similar. And, 
of course, a five-pound bag of feathers is exactly similar to the 
weights under these conditions. But what makes all of these 
similar is their convergence of action on a single effect. 

Blocking refers to ci situation in wliich references are initiated 

but fail to reach satisfaction. 

Smooch-running strands [from initiation to sa tis f ac tionj con- 
stitute the contextualistic interpretation of what we generally 
mean by order. Blocking is accordingly a fact^of disorder, and 
it inevitabl y involves some degree of novel ty . ^ 

Pepper describes three kinds of novelty which elucidate the concept of 

blocking . 

When one strand cuts across another, it sim;^ly means that an 
action has been unexpectedly held up by a con fli^j ting action. 
When the instrusive strand or action has its own past history, 
we call this sort of novelty an intrusive novelty. . . . 

It is pos:.- i 1, 1 o that all textural novelties are intrusive 
novelties anc; i:C'. accordingly, explicable as strands entering 
a texture fruih ; ):ne distant context. But such explanation in 
contextualism is never to be assumed, but only to be discovered. 
It is always i>ossible that a strand should be initiated or blocked 
absrjlutely and without explanation. Such occurrences we may 
call "emergent novelties."-^ 

"Naive novelties" occur v/hen a strand disa^'pears or appears 

without any trace to the pa:;L or the future. 'J'he essential difference 

between tiiis kind of blocking and "emergent novelty" is that in the 

latter one can trace the strands into future contexts. The idea of 

a "naive novelty" is so radical that it ir. quite unlikely that such 

novelties v/ould even be noticed. 

A naive ending by definition signifies that a strand has ceased 
to have any causal connection even the most indirect with any 
actual present, and consequr^ntiy any futur^j, events. An utterly 
meaningless name might be evidence for such an ending, j^rovided 



i , 2 '\ 

Ibid . , 254-255. Ibid., p. 255. [bid., p. 25G. 



WG had roason to think that the name once had meaniiuj and that 
v-;hat it meant has left no other trace in nature. Conversely with 
respect to the evidence for a naive novelty, we must find evidence 
for the likelihood that no previous event ever referred to this 
strand, that ics initiation was absolute and not an integration 
and fusion of other strands. 

As we said, there is a powerful practical and intellectual 
bias against noticing such strands, should they emerge in our 
textures, and even against admitting their j 'oss ibility ; but 
there is nothing in the nature of things (that is, in the con- 
textu^ilistic categories) to exclude their existence . ^ 

The last type of reference Pepper discusses is instrumental . 

An instrumental action is one undertaken as a means to a 
desired end and as a result of some obstacle that intervenes 
between the beginning of the action and its end or satisfaction. 
Instrumental action accordingly implies a linear reference that 
has been blocked, and a secondary action which removes or circum- 
vents the blocking. The instrument proper is the secondary 
action that neutralizes the blocking. And the references involved 
in this secondary action are the instrumental references. 



An instrumental reference, th(.'reforo, involves three factors: 
(i) First, it is a linear reference in its own ricjht, with itr, 
own initiation and satisfaction. But (2) this satisfaction is 
de}jcndent u[K)n the satisfaction of the original references which 
It serves, this de^'Cndency or service being the instrumental 
factor pro£)er, the reference which connects the instrumental 
strand with the term.inal strand. And (3) it is a reference to 
the blocking strand. An instrumental action is thus a texture 
in its own right witii its own satisfaction, but it is guided on 
the one side by the supervening terminal action which it serves 
and on the other by the blocking action wliich it neutralizes . 2 

The analysis (jf instrumental referenc -.o J cads Pe]jper to a broader 

discussion involving "individual tex tc . and the quality of events 

whose spread transcends the immediate. 

One of the strong arguing ]->oints for ccjntoxtual i sm is that all 
its categories are derived from the immediacy (jf any given 
P'resent event, and that the public v;or].d about us is directly 
derived from tiiese and does not need to be inferred or assumed 
in the manner of mechanism. ^rhe ccjntoxtualist insists lhat a 
study of any private event carries of itself into a public world. 



" Ibid . , p. ::59. Ibid . , pp. 2G0-2G1. 
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The context of a i^rivate texture is already some other texture, 
and the two textures are thus mutually conjoined and interpenetra- 
ting, and so as far as we wish, out into any epoch. 

This interpenetration of textures in any act of social coopera- 
tion is clear enough from the contextualistic categories. But the 
same is true in any act of ordinary [perception. When I perceive 
a table , there is , accord inn to the contex tualist , an in terlockincj 
or two or more continuous textures. There is a good deal of 
evidence for an individual textural continuity v/hich we call the 
physical table in constant causal interaction with its environ- 
ni'int. We would hardly assume that a table which burst upon our 
vision was a naive novelty. 

And when an entity such as a table is not bcinq perceived, "our knc:)wledge 

of it apart from perception is entirely relational ." " In the case of 

relational knowledge of textures we cannot intuit. Pepper claims that 

it consists in the relations or strands of scli e rnes which satisfy 
predictions. These schemes, such as mai^s, diagrams, formulas, 
functional equations, and s^anbolic systems, are themselves con- 
tinuants and ar^."^ instruments of prediction. These have been 
dcveloi-ed ori th' ■ ^sis of past social experience, and their status 
is a good deal 1^ ' that of a social institution. Just as the 
American Constitution is an instrument for governing social affairs, 
both a suimnary of i^.ast social experience and a guide to future ex- 
perience, so, with certain modifications, with these schemes. They 
constitute what is called "the science" of a [Period, and change 
from period to period. Some pragma tists have exaggerated tlie 
significance of this change in schemes and speak as though the 
structure of physical nature changed from age to age because 
"the science" of an age changes. Physical nature may wr-ll change 
in different e^'Ochs, but there is no reason in contex tuiU 1 sm to 
identify the structure of nature at a period with "the science" 
of that period, any more than we must identify the evolution of 
tree forms with the evolution of saws and axes.^ 



Oj^erational theory of truth 

Pepper contends that the methcxl f.^.)r determining truth known as 

operational ism is associated wi th the con tex tual i.st world hyi^o thesis . 

The question of truth arises when a stranci is blocked. This 
strand then seeks satisfaction in the cf.)ntcxt of the blocking 



Ibid., p. 265. "Ibid., p. 26G. Ibid., p. 2G7 . 
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In colloquial terms, a oroblom arises and we seek a solution 
of the problem. We proceed then to analyze the situation in 
search of a hyijothesis which will lead us to a solution of the 
problem. This analysis consists in following out the strands 
of the blockincj conditions in the context of the blocked strand. 
If the problem is of any complexity, tliis analysis leads us into 
various relational schemes. The relations (i.e., the strands) of 
those schemes are studied in their relation to the blocked strand. 
A tentative hypothesis is constructed, this hypothesis being in 
the nature of an instrumental texture with definite references 
for action. These references are followed out, anr^ this activity 
is the act <. i* verifying the hypothesis. If the h; thesis is 
blocked, and accordingly the original blocked strand (the i-'roblem) 
IS not satisfied, then the operation is said to be false and the 
whole process of analysis, construe tiun of hypothesis, and verifica- 
tion starts over again. If, however, the following of the hypothesis 
leads to the satisfaction of the blocked strand and to the solution 
of the problem, then the oi)eration is said to be true. Truth is 
thus the result of an ins trumen tal texture which removes a blocking 
and integrates a terminal texture. 

With this statement as an overview, :\}f^i.er then discusses three distinct 

treatments of the operational theory of truth: the successful working 

theory, the verified hypothesis t heory, and the qualitative confirmation 

theory . In the successful working theory, 

truth is utility or successful functioning, and that is the end 
of it. When a rat in a maze tries a number of blind alleys, and 
is unsuccessful in reaching its goal, its acti' ,'is are errors, but 
v;hen it is successful in reaching its goal, it finds the true path. 
The successful action is the true cjne, the unsuccessful actions are 
false. . . 

Pepper quotes James in linkincj the successful v/orkincj theory to what is 
socially approved. 

"The true," lie said, "is (^nly tliu exp^.'c^innt in the way of our 
thinking. . . . We have to live today by what truth we can get 
today, and be ready tomorrow to call it falseiiood. Ptolemaic 
astronomy, euclidian s[>ace , aristr)tcl i an IrHjic , scholastic 
metaphysics, were expedient for ccritiur i or; , but human exp,,r i-oMico 
boiled over those limits, and we now call these things only 
relatively true, or true within thcjso borders of ex] 'cr ienco . " 



Ibid., pp. 268-269. Ibid. , p. 270. 
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James S|->okc somewhat vaguely, but i^cnuo of his foj.lowers took the 
equation of truth as "the exi->edient in the way of our thinking" 
eiuite literally. So Ptolemaic astronomy was true while it worked, 
while it was socially approved, and while it satisfied people to 
believe in it , 

In the verified hypothesis theory of operational truth, the 
emphasis is on the hypothesis (according to Pepper, this is the orthodox 
view of contextualistic truth) . 

According to this formulation, it is not the successful act that 
is true, but the hypothesis that leads to the successful act. When 
there is no hyjjothesis there is neichei truth nor falsity, but just 
successful or unsuccessful activity. . . . 

In the total act of verification there are at least three 
articulations: the formulation of a symbolic texture (the 
hy[:othosis, which may be telescoped into a mere attitude, but 
which, when fully expanded, appears as a verbal statement), a 
following out of the symbolic references (the operations), and a 
satisfaction or blocking of these references (the verification 
proper) . Tlie "successful working" theory attributes truth to the 
last articulation and renders the [jrevicuG articulations otiose 
or nearly so. The "verified hyjAO thesis" theory attributes truth 
to the first articulation if satisfaction is achieved in the last.^'^ 

According to Pepper, this view of truth does not give insight into the 

qualities of nature. 

It insists that a s^nnbolic statement c^r map or a model is no 
more than a tool for the control of nature. It does not mirrr)r 
nature in the way supposed by the corre.Sj M;,-)ndcncG theory, nor is 
it a genuine partial integration of nature in the way suf^f^osed 
by the coherence theory of organicism. Therefore, says the 
exponent of the "verified hypothesis" tlieory, one gets no 
insight or intuition of the quality of nature out of an 
operational iiyjio thesis . The texture^ of the Ir/pothesis is one 
thing, the successful act which verifies it is another, and the 
references between simply link the twr-; ofjora tiona lly togcvhcr.-^ 

Operationally, the qualitative corif irmation theory is not different 

from the verified hypothesis theory. The substantive difference lies in 



JJ:^- ' P'- ^-"^1- ^'opp>er is quoting from WLlLiain James, Pragmatism 
(New York: Longmans, Green, 1922), pfj. 222-223. ' 

^ Ibid . , i>r. 272-273. "^Ibid . , p. 275. 
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the attitude toward the possibility of havi.nq insicjht into the structure 
of the world. In the qualitative confirmation tiieory there is a claim 
to such insight. 

This theory simply stresses the basic contoxtualistic princi[)les 
that the meaning of a symbol is found in the quality it leads to 
and that the quality of a strand takes up the qualities of its 
context. . . . The referential structure of a true hypothesis 
therefore does carry through a set of operations and enter into 
the structure of the event referred to by the hypothesis as its 
successful verification. ... A true hypothesis, accordingly, 
does in its te.iture and quality give some insight into the 
texture and quality of the event it refers to for verification.^ 

The characteristics of cun tex tual i .sm are summarized in Table 5. 

After examining it, the reader will find it helpful to turn to the 

fifth portion of the preliminary analysis (pages A29-A40) in Appendix II) 

for an example of written material which projects cc.nitextualism. 



Or<jani c i sin 

The root metaphor of organicism, according to Pei^pcr, is best 

expressed by the two common terms organic and intecjration . 

The organicist believes that every actual event in the v;arld is 
a more or less concealed organic process. He believes, there- 
fore, that a careful scrutiny of any actual process in tlie world 
would exiiibit its organic structure, though some of the j)rocesses 
with which we are generally familiar reveal the structure more 
clearly and openly than others. The categories of organicism con- 
sist, on the one hand, in nesting the steps involved in the organic 
process, and, on the other hand, in noting the j.^rincipal features 
in the organic structure ultimately achieved or realized. The 
structure achieved or realized ir. always the ideal aimed at by 
the pr(jgressj.ve steps of the process.*^ 

The catfKjories of organicism are of twu kinds ( " } -ror^r ess i vo" and 
"ideal") and tiie distinction is important for undcrs tandiiKj this world 
hypothesis . 



"^ Ibid . , p]->. 275-277. "j;jid. , [>. 281. 
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This opposition bctv/een what may be called the progressive 
categories and the ideal categories is an ineradicable character- 
istic of organicism, and seems to be the one source of all its 
difficulties. Ideally, the ideal categories should be the only 
categories of organicism — and the ardent exi)onent of this theory 
v;ith a profourid faith in it believes tliey are, — but without the 
progressive categories the theory seems rather obviously to lack 
scope. Yet if the ideal catecjories are omitted, the progrecsive 
categories v;ouid inevitably suffer revision in the direction of 
contextualism, for the root metaphor of "organicism" or 
" '.ntegra tion" would have been abondoned. 

Pepper then develops seven categories, for the organicist world hypoLhesi 

We shall now proceed to name these categories. We shall name 
seven. They might be more or less, dej vending on how detailed 
one wished to be in his exposition of the theory. They are, as we 
remarked, the features of any organic or integrative process and 
its achievement. These are: (1) fragments of experience which 
appear with (2) nexuses or connections or implications, which 
spontaneously lead as a result of the aggravation of (3) 
contradictions , gaps, oppositions, or counteractions to resolu- 
tion in (4) an organic whole , which is found to have been (5) 
i mplicit in the fragments, and to (6) transcend the previous 
contradictions be means of a cohereni: totality, which (7) economizes 
saves, preserves all the original fragments of experience 
without any loss. The fourth category is the .nivotal point of 
the system and should be included in both the progressive and the 
ideal sets. It is the goal and final stage of the progressive 
categories and it is the field for the specification of the 
ideal categories So, categories 1 to 4 inclusive constitute 
the progressive set, and categories 4 to 7 tl"ie ideal set.^ 

Before further discussing the organicist categories, it is 

helpful to note that the phenomena Peeper uses to explicate them come 

from the history of astronomy. The following summary of L opper ' s 

organicist categories will fregucritly refer to astronomical explanations 

from Anaximenes to Newton. 



Ibid . , pp. 281-232. id . , p. 2M3. 
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Fracjmentis 



Isolated •>iocos of data are f ra g mon ts in Pepper's terminology, 

so called because they are not integrated into a coherent explanation. 

The materials of integration are always relative to the previous 
integrations . "Fragments , " in other words , are reia t Lve to the 
degree of aciiievement reached. F(;r Anaximencs the fragments 
were the bright appearances and the segments of their motions. 
i-'or ?Cepler the fragitients were systems of circular motions. For 
Newton the fragments were Kepler's laws. Accnjrdingly , the cate- 
gory, fragments, is a sort of negative category which acquires 
significance in terms of the degree of integration not achieved. 
A freigment is whatever is not integrated. The specification 
the fragment is always in terms of the integrations in which 
this fragment ceases to be a fragment. Just what the fragments 
of motion were which Anaximenes worked upon as data, he himself 
could not state until he had systematized these data into circular 
motions, after which he could specify the data he had been working 
with as segments ot the circular movements which integratCv; the 
data. 5-- incidentally with all data, accc^rding to the organicist. 
Uo scientist really knows what are the data he is dealing with 
until he has the system in which they are Integra ted . 

Pepper then i:oints out a positive feature of t:ragments. 

Negative as a fragment is, however, in its specification, 
it has this very t.ositive feature: that it is the thing that is 
first given. It is not made up; it comcs. Those bright appear- 
ances in the "-^ky actually apjjcar. They had an impact and an 
insistence, ev.-i though just what they were v/a.s not clear. They 
were the matei Lais of Anaximenes' system. In the progress of: 
integration, <,'ach stage necessarily takes as Its materials the 
fragmentary integration of tivj stage belcjw. In this sense, 
fragments are alv;ays t]\o. actu.il. rnriLor.ials of nature. This 
i s a i)0 sit i ve co r\ t r i bu t io n of f r ar }me n t s . Mo r eo ve r , a s we 
shall see from the seventh category, everything that a fragment 
gives is in some way true of nature. What is not true, liowever, 
is the way a fragment gives it, for it.s way is fragmentary and 
that, the organicist believers ho can v.. i not the way of 
na tare . ^ 



■l}M.d. 
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Nexuses 

Fragments have an inherent internal drive toward successive 
levels of integration. This internal drive, which ultimately results 
in a coherent link with other phenomena, is called a nexus. 



According to the organicist, facts are not organized from 
without; they organize themselves. Scientists and philosophers 
and the common man when he thinks are but the chanjiels of inte- 
gration and, like the spouts of a fountain, serve best when they 
interfere least and let the materials take the form implicit in 
them. It was not Anaximenes, Aristotle, Ptolemy, Copernicus, 
Kepler, and Newton who made astronomy. Astronomy made itself 
through these and other notable men, and their genius consisted 
in giving access to the facts and clearing away the obstructions 
of human bias so that the facts could find their own connections. 
For the connections were really there all the time, working in 
nature. . . . This inevitability of connections among fragments, 
this implication of wholeness contained in them, is what the 
organicist means by nexus. -'- 



Con trad ic t ions 

The third organicist category concerns contradic t ions that occur 
when the nexus of a fragment is expressed. 

The progress of integration is not smooth and continuous, 
but is a buffeting of fragment against fragment, producing 
conflict and contradiction which is only rc?.sr^lved in an 
integration. The nexus of a fragment leads .it inevitably 
into conflict and contradiction with other fragments.'^ 

Here Pepper points out a difference beLv;een early and later 

organicists. Early organicists held that each fragment is driven to 

its opposite and contradictory fragment. 

The early organicists, notably ilegel, thought that there was 
one and only one course of pr'jgrcss frrxn maximum f ragmen tar inecis 
to ultimate integration. . . . Thesis - antithesis - synthesis 
is the ever-recurring form in each scene of his drama. A fragment 
restless in its isolation and "abstractness" is driven by its 



Ibid . , pp. 2ni-.292. ^- Ibid . , p. :rj2 , 
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nexus to a fragment which is its exact opposite and contradictory. 
Thvise opposed fracjments are inevitably connected and inevitaLiy 
hostile. Each needs and implies the other for its completion, and 
each is destructive of and contradictory to the other. Thesis and 
antithesis, they cannot get along without each other and they cannot 
abide each other. The conflict is finally resolve-, in an integra- 
tion, a higher synthesis, which reoognir.es the claim for each frag- 
ment, "transcends" them and harmonizes thein in a richer mor-- 
concrete whole. But presently this whole exhibits a; "abstractness" 
of Its ov^m and seeks the whole from which it is abstracted. Its 
nexus drives it to its ov/n poculiar opposite. These tw. richca 
fracnnents again imply and contradict each other, love and hate 
each other, demand ^,iid try to destroy each other, until a now and 
still higher and still mo^e concrote .synthesis is attained.^ 

While later organicist- ujree that ultimately all contradictions 

disappear with the_ r :..aization of the absolute whole, they maintain 

that the p^rocesr> loward this realii:ati(;n is not determinate. 

There is no sincjlc cosmic path to the truch or to the ultimate 
integration of fraqmentary data. There is not one singlr^ 
inevitable oi.):>osite for each fragment. The * rogress of 
astronomy might have gone along a somewhat different vout-. 
There are many paths from .M:-'>r to truth, Th-' thinner, more- 
abstract, ;re isolated, or the vaguer and more confused the 
initial facts or fracrments of cognition, the greater the variety 
of ways in which these may seek ext. Sanation. As the frasmer.ts 
get richer, the alternatives become fewer. The. less we :now 
about anything, the more ways suggest themselves in general 
for finding out about it. With the observa t i.or.s jn Anaximeno-s' 
hands, a thousand [plausible hypotheses were possible, but with 
the data in Mewton ' s hands there v/as probably only one nossiblc.< 
synthesis. 

The later organicists are accordingly much more flexible in 
their descriptions of the organizing process than the earlier 
ones. They observe that appearances are fosited or given. They 
.lote that th-.' implications of these appearances lead to -.ntra- 
rlictions with oth^^r .-jpi:>carances , and that those contradictions 
are resolved in systems which cnherrnliv organize both groups of 
appearances. Beyond this they do not f.roscrlbe the path <'>f 
knowledge. N-r do t..ey believe they arc prescribing\iny things /o aix; 
they are merely pointing out what actually goes on amomj M)./ tncts of 
tile world. Their argument is through and throuqh illustrative. 
"Look at th- facts of astronomy," taey say, "Isn't that the way 
they wentV"'"' 



1 2 
£b_id , , p. 293. Ibid. , p^p. 2^}4~20.'' 



Pepper then describes ulie nature of: orcjanirist c t.radic tion , 



'.^ \.\ contradiction does ultimately depend on analytic distinctions, 

it always arises out of empirical ]-'})onomcna , 

Wlu. ' . t , arc t ! lo so con trad iu t ion r. v/1 1 1 ch wi tii nexn s o s 
■•^ on lHg facts to their f ulf il Imonts? Obviously, organicists 
t use the terms as equivalent to contradictions in the formal 
of "not both p and not p." ouitc true; though this formal 
ossion of contradiction would be accepted by them as the most 
-ajscract, and therefore fragmentary, expression of just wliat 
they do mean by contradiction. So far js this expression has 
significance, they say, and is not a succossion of mere marks, it 
signifies some conflict in fact — such as Anaximenos' observation, 
let us say, that the appearances called the sun botli do and do 
not imply the existence of one object, The sun's similarity frc-m 
day to day, and the continuity of the appearances from east to 
west during the day, signify one object. But if the sun were one 
object and disappeared in the west, then it should rise in the 
west like a man who disappears into a cave and comes out again. 
But the sun always rises in the east, so there must be a new sun 
every day. Vet the sun cann.jt both be and not be one object. The 
conflict among these appearances is resolved by "bserving tlv:* 
structure of the earth and reali2ing that the sun could go und 
behind the mountains to the north and come out on the oth'.:-?' :-\Jo 
in the east. A contradiction, they pt^int out, is always basud 
on a factual conflict. There are, accordingly, as many kinds of 
contradiction as there are ways in which fragmentary appearances 
are unresolved.-^ 

One of the telling fGatur':s of an organicist view of contra- 
diction is a particular attitude tcjward IndotcrTninateness . 

That p.ndeterminateness3 v;ns the chief tremble with the P'-^lemaic 
syst-in. The compounding of circles for the orbits of planets 
v;£is not a determinate implicatiori of the observed positions of 
the planets. It has been pcjinted out that the Pt<3lemaic system 
has never been disproved. 'Wie fact i:;, says the organicist, it 
rvwer was f1r^vod. The observa ti ori.s of the i\lanets never definitely 
implied those superimposed circles, any more than they im[d. ied 
spirits to push the i^lanets around. What they do imply, says 
tha organicist, is some deterinlnato systom, anrl tlii s implication 
i s contradicted by the indetoniu nater;ess of tlie Ptolemaic- system , 
Precise and douerniinate Mrcdictirms wl^iich become verified are for 
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uh'- organicxst the best Gvidonce oil thu trutli of t:hc orcjanizati 
iM: the data that produced the predictions.^ 



Oirn a uic wh ).le 

The contradiction of fra^inonts and their nexuses is resolved 

through successive levels of integration. At eacli hicjher level of 

integration a more well-defined orcjanic whole emerges, and the ultimate 

would be an "absolute" organic wholo. Pe.^iJcr r:Laims that the progress 

of each level of integration exhibits three ntii-'ying features. 

Pirst, the system becomes more inclusive nr, one moves to a higher 

level of i ritegration . 

The mere bulk of observation; increased steadily from level to 
level of orqani;:ation in the development of astronomy. One 
o.f the remarkable merits of r:r>wton's v;ork was the tremendous 
added bulk of data brought together by the integration of 
astronomy and meclianics.^ 

Second, there is an increase in tho de terrni nateness of t]:ie system. 

In a way, greater determinateness is but a ])}ia:>- of qreater 
inclusiveness. Increase in the precisifm of observations 
generally means also incre -:je in the number of facts observed. 
The t^lesco|.)e did not simply make observations more precise; 
i-t also multiplied th ir numi-jr. DfP/.ermina teness requires 
that an organization shall not sim[dy fence in all the reLcvar.t 
facts, but that it shall al.-^o penetrate intc; their details a.- : 
follow their minutest ramifications.^ 

Third, the fact that each higlier level is ixjj^t_er integrated than ^:he 

previous level is entailed in the n^tirMi of "lii^hor" levels c;f integration. 

According to Popper "the trend of this i nf-e. ) :Mt: uui [within a:;' -.ncnny] was 

in the direction of r:reater orqani el ty . 

Trr_ ]jrinciple of ^^rganicity can be r;t:,-.!t.ed in tv.'o v.viys which arc 
not exactly equivalent but which (-e>iiverqe ui the i :id u|n>n tho same 
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fact. According to the first s ta ti.'Hiunt , an or-janic whole is such 
a system that every element within it implies every other. 
According to the second, it is such a system that alteration or 
removal of any element would alter every other element or even 
destroy the whole system. 

On the basis of either of those statemcMits, wo may note degrees 
of: organicity or degrees of aj^proach to C(ar.i)lete organicity. Some 
parts of a system may be highly imp! ica ti : and others le^j'^ so. An 
alteration of an element of a system may have serious effects on 
some parts of the system and negligible effects on others. I3ut so 
long as a syi_-^tem does hold together wi th some degree of implicative- 
ness in its elements, or so long as parts of the system are seen 
to have some effects on other parts, it is i !i that degree organic."^ 

A::t:er successively higher levels of j.ntegrati.on are attained, 

an absolute organic whole is reached, tlieore Lical ly , 

At the limit, implication and causality v-\>'ild coalesce, for 
logical necessity would become idontir^--' .ith ultimate fact. 
This limit of cognit .on which is abs. .,ct is often called 

for short by the organicists, t- ab: ■ 

With respect to the organ.\cist con- e:..'U .u ■ ..no ri^o.-jolutc organic whole. 

Pepper poiiits out that ul';imato i.n.^:;jgration wi.il r:. vor be attaJned within 

finite human cxporieace. Ilovvever, if sucii a c;".i:. were to be af.tained, 

the seemingly f ragnH:n tar- asp-ct .'f nature (a:K] all c(Mi tradict ions) would 

disappear . 



Impl ici tness 

Pei^jer next di:-:cuss( „, organic." c evi.donce f'.....: the crmclu-- 

that "fragments are iiii^x ic l t:. in t'f^ whoif^ Jr. wiiici they are inteq: acod , '^'^ 

First, the i-Tospec ti v^- nexus i:. tho fragin'-nl. \j.s] directing us 
by means of tiio con trad ic !: i ' >;;.; i 1: -ivior.un L^^'s to 't!ie plac-e v;here 
in fact the fragment bexon;].- : n the v.'hf -J e and so -ord fthore i si 
the retrospective ackncv/icdgir.on t wbir'n l:hr^ ^/hnlo :s attained that 
this is just where the fragmer.t was, in fad:, all the time. r\i'^ 
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earth was really in the cjravitaL.i onal fie.lci of the sun al± Lime 
When Newton exhibited the gravitational relations, these re ■ ..^.ns, 
we see, were all the time implicit in the observations ^ro. 
Anaximenes co Kopler. Those observations never had any ■ real 

place. The previous astronom'-rsi simply failed to see w'- uney 
bel-.'- The observations wen^ never intrinsically contradictory, 

'^i"- iioof :c is that tiiuv '-'^^ 1 found their coherent t>laces 

in . ■ ..--wtoniciT .'■ystein. 



T r a n sc end e n c o 

Transcendence refers simply to the oryanicist observation that 
when a higher level of integration is reached and fragments are seen 
to be implicit in tiie organic wiiolo, the contradictions brougiit about 
by those fragments will disa:.^pear. Tiiat is, in tiio absolute ther- are 
no Q o n L r ad ic t i o n i:. . 

Tii'/re are no c ntradictions of details in an organic wh^jle that 
has taken up its details. We actually see tiiis in tlie relative 
int^-jra tions which we achieve. Wo havu seen huw these m'.,)re and 
moi - nearly a[;proach pure fact. Wo have seen that comi-d ' ' ir^te- 
gration or the absolute is absolutely ^airu fact. In ab^. .ate 
fact, then, there are rio contra^ ; i c tions , for these are in 
absolute fact completely transconded . 

E conomy 

The final category of tlio orq. : : ' c L;^;t-. 'nypothesis refers to the 
organicist contentio^n that, aJtiiough all comi trad.i c t ions vanisi; in the 
absolute, all pheno*., }na are savea or econoniizc< ^ . however, if all contra 
dictions are ultimately transcended, (jw can ask: What ibout tho 
feelj^j of contradiction? T'epper f.:i.t»'s c.so in the history of 

as trc nomy . 

To bo our'.-, certain i rr^.' i evano J c:j v;<,r'-' ^^''a< : \ ud^d , :.;itr:h as 
Anaximenes' leaves ctnd disks and inourH:.M n:;, , Ar i ::totl(} ' s crystalline 



1 

Ibid, , pp. 304-305. , V)^ 
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material, V{y "' Miiy's Gi^icycles and eccentrics. Those irr jlovancies 
would contradict Newton 'i^ system. But what, in fact, were 
these? For, as Newton's system shows, they w^re not actually 
implied by the astronomical observations. They are what we 
familiarly call "psychological interpretations," A psychological 
interpretation is, of course, also a fact. But the proper place 
for a psychological interpretation is not in an astronomical 
system. In a psychological system, however, it is very relevant. 
That is where most of the facts belong which were dropped out in 
the progress of astronomy. Psychology also has its history of 
successive integrations pointing, just as astronomy does, to the 
ultimate integration of the absolute. The system of psychology has 
not however, as yet attained to an integration with the astronomical 
system. But huw whole systems become integrated into a more 
inclusive system, we have already seen tiirough an excellent 
Illustration of the integration of physics and astronomy. So 
we can predict that intrinsically the psychological system is 
integrated with the physic-astronomical system. Just how, we 
cannot say at tiie present :.,t.age of integration of psychological 
data. 



Coherence tiieory of truth 

Vorper asserts that the coiTerence theory '^1 truth is associated 
with an organicist v;orld hypothesis, and lie outlines three character .;ti 
of the organicist attitude toward truth. 

(1) Truth is not primarily a relatir-)n between synibols and fa. *. 
or between one fact (such as an image) anr] ar tlior fact. It : 
not primarily a matter of relation in th : r: ^ all. It 

is [primarily a matter of the amount of faof ^ . •■^■xl, ^2) It 
follows chat there are degrees of truth aej)0 '. ; (p- n t 'u: 
amount of fact attained, (3) It follows ' 'joe^ : 

fact, or the absolute, is true, and is cho j >'1vl or truer:, ano the 
ultimate standard of truth, 

According to t.h.} first point, Pe;,.er .-.-ontends Lhat an organicist Is 
: ^-i,rnarily concerned witii judgineri ty. . 

A judgment is f.-rec::jely a f r/iq;:i-jn t and its nexus. ri.. tlie 

trutn of a judgment consists pr^ -jir.ely in the fragin*/.'. s 

findi.nq, through its :.-xu:;, a v.-:r..le in which it is fre^^ Trom 
contradictions, ^ 



31.1. ''Ti)Ld. , p. 3'jg, 
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An oiaboraLiun o{: points two and thrco :-.Ii<;wl; the :;onso in which thoro 
i\re degree s ef oryanicist truth. 

Kach level of integration resolves the contrad.i etions of 
the levels below and so remove.^ the errors that were mos*- 
serious there. l^ach level brings about an improvement c^f 
judgment. L:ach level exhibits more truth through the ' icihcr 
integration of the facts. There is more truth in Ptolemy 
than in Anaximenes, more in Kepler than in Ptolemy, more in 
Newton than in Kepler. It appears that the critoria of truth 
are precisely the categorial features of th(.' organic whole-- 
inclusiveness , de tei-minateness , and organic.i ty — and that the 
idea' of truth is the absolute itself."^ 

It is a[)propriate to conclude tliis review of tiie coherence 

theory of truth by n- -f.Lng Pepper's comments about the superficial 

confusion between coherence and consistency. 

It [coherence theory^ is obviously implied Ijy the categories of 
orqanicism and obviously presui)poses those categories. In other 
views coherence may be treated as a gauge of truth but not as 
its essential nature. In fact, in other views t ian con tox tua lism 
coherence is ordin.arily confused witli ccnisistency, wV,ich is, as 
w-.; Rmow, but the fc^rmal shadow of" oMh-.TMice. Fi-r consistency is 
n-M/re lormal noncontradict ioi; '.vliorea: coiie rcMic»> ls the [)ositive 
organic reintedness >f material faets. It follows that tlie argujue 
sometime::; h^rought against oryanicisni tt.) the* effect tPiat ther .■ are 
many se I f-consisuen t logical systems, so tiiat consistency s .-.ot 
an ultimate criterion of truth, is irrelc:vant. T is not • i .1 
consister.oy but material coherence that tun organicist sees up as 
truth. ^:'n the oasis of his categi.jries th i i-; seems to be un' acly 
determinoMl. liis categories and his analysis of evide/ice ma: be 
qucs* ioned, but once these are accept:ed the ab::^olute is i.-.'vitaole 
and determinate and without alternatives.*^ 

Table 6 displays a iuiiimary f)f t hr^ charac t-.eri s t i cs o : < a-qan ! c is 

Upon examining it, the reader is urg-a to iumi Lo tli.j f i na ' portion 

of thiO preliminary analysis (pages A4(j-A'r7 in AppvMidix II) for an 

e X amp 1 e o f w r i 1 1 e n ma t u r i a 1 which p r o j e c t;. : .; ■ : ■ ; a i i i c i s m . 
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S uiiimary 

In this chapter the invostiiqatior has developed a conceptu-: 1. 
framework designed to facilitate analysis of the relationship between 
selected c^Micerns about science in the school curriculum and certain 
pressing social issues. This conceptual framework takes the ~ nn of 
a scheme for analyzing science teaching materials in terms of the 
"world view" :)r'ojectod to students. Vim: Id view has now been systematized, 
in the course of developing the schc;;>,s by \A\q use of Stephen C. Pct-i>er':.. 
concept world hypothesis . Coin [ya r a t i v e c h a r a r : e ? r i s t i. c ^ > f si x wo rid 
hypotheses have boon isolated n:om i--jp:.>r'<: W(.;;;: anijuism, mystu:i.sm, 
formism, mechanism, contuxtualism, and ^iigaruci sh. . 

This conc<j{.tual f ram-v- >rk , bcised as it is on a philosophically 
sy;;tematic treatment of :^ i x ditforent v; ;rld hypotheses, lias broadc^r 
scope and usefuln-ss than so.l-ly as in.strument for analyiuna science 
teaching materials. ...^ sui^stantiato that claim, we turn now to a 
detailed discussion 'U" the significance <jf thi:^ sturiy. 



CHAPTER III 
SIGNI1-'ICANCI<: OF STUDY 
Intr c uiuctio n 

This study is significant because it ^ s a iivuTiework for 

exaininiii.'j curricul'xm concerns in iiyht of .'iems which can be 

seen as outgrowthr> of the prevailing world view in North American society. 
The problems liav- to do with a sense of mean in(./les:'ness with which some 
X^eoplc view tiieir existence. 

In the past several y»j.ur's' an J ru;i;i_' i n.j numi.x^:. of social critics 
have turned their attention to -ucii (JxistentJ 1 1. |.>iobi'.:ns . 'L'y] > i ca 1, i y , 
their explanations assur.e that world v i l'Ws influence individual ^uhavior 
and social action by providi:^.'; frameworks v/ithin which attitudes 
develop and flourish. Those attitudes determine how p<:'ople so*: tliem- 
selves and others and how they act toward tii-mse l.vu-s and others. 'i;-\se 
attitudes also yu.i-d- the development of ins ti tu ions and conventions 
which -inplcxly infiuorice and reflect all aspects ru society. morals, 
life styles, aesthetics, wovk ethic, pace of 1 i ;. e , ^ cchnoloy ies , and 
so on. Members of a socr^jty are assuniLd to b- affected by Vv'.-rld 
views, tiicn, .::.soi^'l rys -.vorld views indirectJ.y guide jjorsonal, 
institutional, and e^ -nventiuna ' tttitudes and acti^jnf; tov;ard self and 
oth-.'rs. 
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A more iJpecific rocurroiiL t.h'.-iii : iji { i l.aiia tic^ji:-; Liitundoci to 
account for oxistontial problems is that a •'mc'chan Lstic world view" has 
been a siynificant factor in tiielr doveloi-inent . This is certainly 
i-^lausible. As w i. : 1 bo shown below, a "meci , ai is ti c world view," as the 
solo means for copincj with ex[)erience, is limited. 

This study demonstrates the use ot a concei-^tual framework w!Uch 
IS promising as a way to understand the r-.-la tionshi between existential 
problems and world view. (jne of the difficulties with social criti., ism 
dealing with these issues is that tlie c. .nc'pts used by v,.rious critics 
are ambiguous. Terms Ilk- "niechanist.i.c woiLd viow' and "scientific world 
view" are used with little atterni^t to del.neate th(.M r meaning. 

VJithin a i-articular critic's anaJ. -.is, of trours.., the terms 
acquire internally consistent mcvijiiiM througti corC-:-:t. But a problem 
arises when an attempt is made to get "total picture" ^'W the basis c.f 
the many available analyses, since key terms urr wi,ed varicjusly by 
different v/r r to rs . And a rigorously developed "toial :;'icture" is 
required if deren-;;ible curricu.Uim i^rescr i.pticnis are to be dLjr.i.ved tron 
social criticism, hr-we-.er com:.elling. rii- significance of usin 
conceptual framew ork based on Pop:>er's WMrl; i.^^ Lha t a ^•on^jistent set of 
piiilosopin.ca I terms can bo used to account for the i^henomena van^ uslv 

■ril-jod by social critics. r\:..-[\ a L"rainc'v;< ^rk ..ffers relief frcjiii an 
oV'-rwholminq nu.mber of incons is ten l , iil-def in*;d C' 'nceptual devices. 

This study is s igr- ; LL:-sit, fe r thermo r- , j.n 'hat it dLscusses tiie 
relatxonship of worjd vi.ev; and s-oi.il ];ro!jLoms v;it.h specific ref-renco 
tcj curriculum. The analysis of a scienc textlv-.'k to demonic tr.P ^ ^ '■■.<' 
use of reiJi)ex;'s work indicates concret.-ly th'.-^ i^ot-ntial usefulness of 
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L.h(j CDi: '■>i^t:ual frainc^wcn.-k duVt?ic:)| -a in Chai'lcT II. Such an ancil.y:.ii:; is 
partiicuiariy ai '[.'rc-.i^riatio u.Liici', a:; noi.cd tMrl.icr, tu.: ix^nca i.r, soon as a 
doaunant: force in IJortih Ainorican jjucicLy.^ Tho ns.* • > wiiicli LVppoi-'s 
work ha- i;oon juit: in thr.^ iJludy :u.i<i<.jo:;( :; a roJo h.a: 'uluiu in 

doalinj wi.Lh ox Is Km^i Lial probioms of .^-cuM.y, nctal' / in i>L-ovidinq an 
a na i y Lie t: o n:: i no 1 1 j y y a nd s t: r uc t:i i r . 

Tlii:; chapter iia.s throe in.ijor parts. The : irst part c:(.M\i;is ts i.t 
S'-'iocted social criticism jjortaininq t(.) o;-: is ton t i n I probl.eins. 
intellectual nu^vements nro identified, U-tti which siqnal ci move aw^y 
from a mooiianistic world vi.:w. .-n the ..n- liarui, tho ::y!:toms r; .vc«K:-nt 
indicates a trend t^ .ward ::vjre iioiistic attit;;: s ab-nut "kn ..iaq" while 
respoctincj traditional requirements for kn-.;inq (e.cj., oviden(-o) . -n 
the other hand, the reliqious v,.':r,ont emph.is i-es intuition, auf:h-r.ity, 
and revelation as acceptable wnys t<.> "kru>w." A brief ao-C'iint of those 
tw o-.veinent;.; caotorcs 'ho ::ei :qe i_st relevant 1- > tho siqnifioanco ' ) i 
tills stu>./. 
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h 1. 1 G r I ) .1 o 5; . J n c L n q e a c h in • .• v on i c n t: t > issues a r e d i. r ; -c u s s e d . i i: ; t , 
It iG siiov/n how tiie key terms cjf m';venu.Tit:; can be accounted mi- in 

Pepper's comprehensive fram.- Sc^c-no, tho coi-icuLum i r; ; ] ica t i mus 

of tne mo' ._;nts are olaboracod i.n li ■ >..r tiu; cuncoi^t ef tea -hi s- 
outlined m Muo Lor I . 

of tiiis diar^trr ;r';v>dL'S ,c , 'v^ativo cxaniplo 

of the broader im:,dijat o >ns of usino 0'.^.;.. r's v. ■. : . c.ano-'^nt curr: -uiuin 

^Kos;vik, Wliere t.^ • Wastcbmo io.ds, o. o/. 
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coiicoriK.; by ...'xain i n i iu| a current in y.ru^ucr l.(Nu;h.inq: l.li.j 

crucition/i.-v. ..luL i >n coi\Lii ^vvri:y . A d i:;cu.ss i on m' i.hi.s o uit. r-nvivrsy in 
Lonns of w^rld livp' U:lu.-;. «i; { >rov.i > :< ,i w.iy ..f iiimmikj Mi.' is!;i.u' h-;;; 
anlacjonist Lea I ly l:)y u luv.i L Liuj t;hi- U i lU'u:;:.; i ^ 'ii t.. an .nialysis i.>l' ilu' 
conct.'PLua 1. backiruj lur Liu- Lwo p(): ; i t: ,i or i: ; . Thui; Llu' i nvcs L iija Lor ' 
concoi)tual ftMinowurk, ..i:; tlovo.l oi^od in Cliai'L-.M; .11, i i.-: shown liavi; 
ped.i'.i'.Hjical s.ujniElcanou. '[-hi.:;, coupled wiLh t.he or>ncL>i>L o t." t:oachiiKj 
outlir.ud in Chapter 1, ;.;uMe(jsL^j clear i m[>l lea L i.^ >ns f'or cur r Leu luin . 

The tlii.rd parL ml Lhis ehai^ter iA*nLlie:;.i ■:; t.ht^ cur r .i.eu lum 
imi^licaliions cm'." the i-rceedinq two {xurls, and exami.ne:.;, more (feneraliy, 
LiiG ai^i^iicatLon o[ Pepi'er'ij work to curri culuni . It is arcjued that th.i 
sliouid be don^,' v/Lth caution, viti; a critic-.il eye turned to Lhe conee})!. 
used t'.. diaejnorje social i-roblernu, IL iy^ in Mil:; p.jrt I- :L th(' i.;.iqniri. 
canctj ot nr. study becomes niOLSt: ai^parent: in i*j:inLlnq t' ^ Lii.' ; f)Wer of 
Pep.'cr's wi:rk for cbnrLfyincj a number of o-ncepts in relation to eaen 
^^roer, and in saqqesLin^j fruitt;ul ar^.^as of curjiruLum re3<;arch usLnc; 
Pepper vork as a cor.^j.jpLual basis. 

>'0^:^lal * a t ; < • i sr j nd '-'^ -r b.i V' i < 'v; 
Thi:- sceti'c: presents ..i r;. )nte--:L f-r view.inq thr^ :.; i.' f n i t lea n- o> 
■ r world hypo{:h.:::;os. First, ^;el^oJtel a'.:.:>anP:s S'.cial. criLici^5m ai 
presented ^a,tlirvj th- nate/,- ,o ' • :P.eri I, o 1 1 proi d ^aii: . in P.-rMi 
Ao-eican S'".:.iety. J. L is Mi'-'U si: .ai Lliat. an asi^oct '^f tho.ii' ir'ji.-b'ins 
is relat-.-d co w.-,rid v.e>/. ^'s i s r- b 1 1 ea i sh la > is s^-si tn niMro devej-a 
^ 'i a* : 1 i to .rat a r- ■ ■ : ^ . i . i ; i > , . ; 



.:rLt:.u.-al. r... t." I o. ; I: i < .„ in which many asi-rf.:; ,,i s..,,:i,;lv Lav,- l,o,...n exami n. 
' Mhia-, and i,i...nl.i|-.y , , i; ,„•,,„ a' i t y uvuhm., r..Lo ,,t- ,.dn<:aLi, 

lire styl,...;;, . M.Misuim.r cLhu,-, lMr,.-ian lu.li.-y, ,,nd :;oxua.L morus are 
ox.in,;,]x.s o lssucs d L.s;cn...:;..d . S.m,. , , f crULcai rr t:iocL.i.on boar^ 

direct-, L<-r • -ward which -nu: -v: i.-.-ty i-; h.-aded, and fhus involve:; 
questions about ,n-!ividnai an,-'. ..;„;LaL iuriM^se. D i.yc:u.v,i; lonr, oT i- - r„ • 
•nave reve,. . deejer iu-oblenu; concorninq tdie ex i .■ q-en L i a i sLatu:: . d" 
llarman, r-flectinq on the cri tic i si" , ;0.stulatey tliat 
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th.' values .. jcioty are, r may Ij,., in trans] ti'>n. Advancinci 

''-^^ '^"-'^-f^ ' (I'.riiai.a mca-e fundamentally 

y'.'^''-'"' ■ ■■■ ■■■ -HiiJucnce on wluit teclir.<d jy come--; into appl ica- 

■ alter as a c mse. :u. mic-c of perc<dvin 

UiaL ; ast values are lea , ,, j.nt • untenable situations.! 

Toffler's soj.ular Future . a K-k q,, , ;;„ci,..!:y i,, ra r.s i t i.on 

and also hints ut existential : problems. 

Wc arc simultaneously e>q ^er ienc inq a youtii revolution, a sexual 
revolution, a racial revol,jtion, a colcmial revolution, ,in 
economic revolution, and the m^.st ra;ud and deep-.joLnq t cvhno- 
loqi.cal revolution in liistory. We are livinq throuqh'tl.e aentu-.H 
crisis c:f indusa- rial ism. In, a wr,rd, we are in tt.o midst o]- th.> 
super-indus tr i a I revolution . 

T'ae^ assertion that the world iias "qo:v crazy," the (jraffiti 
Glojan, that "reality is a crutcii," tlio interest in iiallucino- 
qenic druqs, Hie enthusiasm, f. a: asiaMlo.p/ and tlie oc.:ult, the 
search f.^r trutli in sensation, e.cst,,:-.y and "peak exijeri.a.ce , " 
the swinq toward extreme sub j - : tiv ism , tiie attacks on science, 
the snowballinq belief tiiat roas hss failed m-m, reflect 
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■.ViUis W. llarmai, "Tiie :;ature of "ur (Jha-..nn., .-.-cietv: 
'^■''n'l^c^t' ^ SclK.ols," :;i _Cur_ri_cuJ_um cHkI^ ^d,£r.q;uJ_tu_ral i-:ov,.l_u tj_r.,n 

-d. :r/ i, . -.,d K. Pnr....u and Maut. ice Belanqer (i.orkcT7/: McCutchali 
Publishinci Cori ■ a-a Cion , 197:'.), ;.:l. 

.-.ivin Toffier, Futu re : >i;ock ('Coi ■ , i , to : i^autam i.-ok.", of Canaia, 
1970) , 18G. 



tilo everyday oxi:erionce of masses of urdinary t'^-"i.'lo v:ho find 
they can no lonqer coi:>c rationally with change.-" 

Reich's analysis of the "Cori \:'ra Le State" :.rovides similar 
cri ticism . 

The essence of the Corporate StaLo is that it is relent- 
lessly single-minded; it has only one value, the value of 
teciinoloqy-organization-ef f iciency-grov;th-i progress . The . i te 
is i-'crfectly rational and logical. It is based upon principle. 
But life cannot be supported on the basis of any single i.-»r inc iiJlc . 
Yet no other value is allowed t(^) interfere with this one, not 
amenity, not beauty, not community, not oven the sujjreme value 
of life itself. Thus the State is essentially mindless; it' has 
only one idea and it rolls along, never stopping to tliink, 
consider, balance, or judge. v)nly such single-valued mindlessncss 
would cut the last redwoods, pollute the most beautiful beaches, 
invent machines to injure and destroy [dant and human life. To 
have only one value is, in hiunan terms, to be mad. Ic is to be 
a machine."- 

There are grounds for critici;.:ing fnese analyses. In part the 
grounds lie in the extent to v;hich tho ineta; l]' .rs do or do not account 
un^imbiguously for the piuinomerui . Hut, regardless of trie extent to wliic 
these are unambiguous and icnetrating analyses, they do suggest social 
transition . 

Some insight into underlying -auses is offered by Michael TJovak 

Novak attempts to trace wiiat he calls the "experience of nothingnnss" 

to issues involving a culture's sense of reality. 

VJhcn the drjminant myths of a culture are being fragmented 
by contradictions that can no long^T be hiciden, and when no new 
myths or rearrangements of myt:hs have fully taken their i<lace, 
an increasing nujnber of persons become terr.i fyingly aware of 
the unstruc turcdness and naked freedom of human consciousness. 
For most pei-^i^ie, what their culture accepts as reality is 



Ibid . , p. .3'")^.. 

2 

C h a r L e s A . ^^J i c h , 'rluj JJr c(jnir i f Am ' rvi. c; c \ ( 1' o r<. ) n t '. ) : B a 1 1 1 am 
Books of Canada, 1970) , pi-. 94-')3, ~~ 
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reality; thoir culture' sudclun loss <>1: cui-if idcnce , credi- 
bility, and unity disorients them. The aim, structure, and 
value that the culture had put into existence for them iiave , 
in Nietzche's metaphor, been ijullod out. Many i^ersons in the 
culture, of course, including many of hicjh intelligence, con- 
tinue to sui'port the prevailinq but already collapsinc] myths. 
Leaders make urgent rededication to original values. Yet in 
the United States, for example, an articulate fractior-i of the 
population no longer believes in the Ameriear-i way of life: n(.)t 
in comr-jetitiveness, not in America's moral goodness, not in the 
automatic blessing of progress, not in the veraci ty of even tlie 
highest public officials, not in the [eople's basic decei-icy •:)r 
commitment to democracy . 

The American way of life has brougiit to the surface of 
daily life a basic contradiction between science and humanism. 
The more science and technology advance, the clearer their 
inner dynamic becomes. They are not directed toward the good 
of concrete, individual human beings but toward efficiency. The 
primary goal of scientific knowledge is pov;er ; the i-'rimary goal 
of technology is efficiency. Neither j ower nor efficiency has 
a necessary relation to the integrity of persons.^ 

Novak, therefore, suggests that an asj/ect of the j^roblem cc.nicerns world 

view. The suggestion is reflected in the statement "wliat tiieir culture 

accepts as reality reality." Such a statement entails wurld view 

because it deals with how a culture (or a S(jciety) perceives reality. 

It seems, then, that t*nere is an asi^ect of social criticism that 

potentially finds its most precise articulation in concepts related to 

world view. This is important to this study because perceptions of 

reality are implicit in Pepper's concept of wr^rld hypotheses. 

An exiiinindi{;ion of literature whicJi, in a more rigorous way, 

links a i_.'hiioso[iiical [.perspective to scjcial i-roblems reveals two 

intellectual movements, both of which share an anti-mechanistic bias: 



Mo va k , ' Vho I::>:per ience o^f Nothing n e s s , pi^ . 30-31, 
Ibid. , p. 34 . 
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the systems movement and the reiiqious movi.'inent. En the following 

discussion it is shov/n that each movement c:an be descriioed in terms uf. 

wo r 1 d hypotheses. It us a 1 s o shown t h a t t h ( t w< ) \n<.)vv n) e n t s have' s i.in i. I. a 
i m p 1 i c ci t i f'D n s for s c i e n c e c u r r .i. c: u 1 u m . 

T he systems movuir.ent 

Discussion of the systems ni':jvoment ht.)re is limited to a i per- 
spective rei-resen ted by the work of Prvin Laszio and Ludwiq von 
BertalLinffy. This movement is characterized by inquiry cmphasizincj 
the wl'jole of plienomena--par ts fiaure in inquiry only in relationship 
to the whole. Tliere is also an attempt to arrive at ]jrinciples unique 
to the wliole. As Bcrtalanffy remarks: 

There exist models, }.^r inc iples , and iav;s t!iat ap])ly to 
geTiOralized systems or their subclasses, irrespective of their 
^:>articular kind, the nature of their componerit elements, and 
the relations or "forces" between thiun . It seems legitimate 
to ask for a tlieory, nj>t of systems of a more or less special 
kind, but of universal principles applying to systems in 
general . 

In this way v^e [postulate a new discipline called General 
System T heory . Its subject matter is the formulation and 
derivation of those principles v;hich are valid for "systems" 
in general."^ 

Laszlo provides a J^rief historical account of the systems movement. 

The beginning of the tv;entieth century wi tnessed the break- 
dov;n of the mechanistic theory even v/ithin ])hysics, the science 
where i t v/as the mos t successful . Sets of interac ting rela- 
tionships came to occupy tlie cen to r of a tten ti on , and these were 
of such staggering comp lex i ty- -even within a physical entity as 
elementary as an atom-- that the ability of iJewtonian mechanics 
to provide an ex]jlanation had to Ixj seriously questioned. 
Relativity to:)k over in fiolrl [^liysics, and the science of 
quantum theory in microphysics . The progress of investigation 



L u d v; i g vc» 1 1 f o r t: a 1 ,:i n f f: y , Genera I_ : tern '1 ' h en r y ( K o w York: 
George Braziller , 1008) , [>. 32 . 
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in other sciences followed [jaralj.el. [MLh:.;. iM.'.)k>qy lI t. torn; t (,.'d 
to divest itself of the ad \\<k: di.Kili.^:m cjf a "life principle" 
as it appeared in the vitalir^m of Drieisch, Btn-cp^on, and othef^.i, 
and tried to achieve a more testable theory of life. Liut the 
laws of physics were insufficient to explain the eoni[d.ex int<.a'- 
actions which take place in a livinq c jrcjaji ism , and thus now 
laws had to be [K)stulated — not laws of "life forces," but laws 
o f integrated wl lo 1 e s , a c t i ng a s u c h . . . . N e w ] a w s W(j r e 
postulated, which did not contradict [physical laws but e^.^mpae- 
monted them. They showed what highly comi)iex sc^ts of things, 
each subject to the basic laws of physics, do when they act 
together. In view of parallel developments in physics, 
chemistry, biology, sociology, and oconcmies, contemporary 
science became, in Warren Weaver's p^lirar.-, the "science of 
organized complexity. " ^ 

The systems movement 
and existential problems 

One of the distinguishing features of a systems view is tiic extent 

to which it represents a move away from mechanistic paradigms' which 

attempt to explain piienomena by reduction to simplest parts. Laszlo 

calls attention to this and indicate; that reductionist tliijiking may 

be at the base of existential problems. 

The demand fcjr "seeing things whole" and sc^eing the world 
as an interconnected, interdependent field or continuum, is 
in itself a healtiiy reaction to the loss of mt.vaning entailed 
by overcomijar tmentalized research and [jiecemc^al analysis, 
bringing in particularized "facts" but failing in relevance to 
anything of human concern. In the 19th century, the existential 
vacuum v;as provoked by the then fashionable attitude of nihilism. 
Today, as Frankl j^oints out, nihilism is out of fashion but it 
reappears under the guise of reductionism: the typical mark of 
specialization. . . . Frankl is mainly ccMicerned with the reductirni 
of human phenomena to unconscious drives and aggressions and these 
in turn to physiological mechanisms. Yet reductionism is the more 
widespread phenomenon of tracing observed or inferred processes 
to their smallest parts and explaining them by the interaction of 
these. Such practice, while contributing much noteworthy detailed 
knowledge of isolated events, leaves out of consideration laraer 
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Krvm Laszlo, Th e Systems View of the W^)r ld (Flew York: Gfjorge 
Braziller; 1972) , pp. 11-12 ' 
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i !it .•».•<,;: I,. > t I,':,.-, v.iii.-li !n. I y t >. i- ■ i ; . i t:n' i ii ;■ i' m : ^ ( ai p 1 i U' j 

1 i^t ■ . iu/rii uitt >i M , I \. I. > I ] i i > ■! 1 ! : ^t, m ■ i , j ) j 1 1 i < v i 1 1 1 . j I 1 i t.s 

.1 t.t t'ij(iaii{ M tu r- ■:; : t.^'.-.i t I 1 . 1 1 mh. i' ; , cn m- 1 p. ivi ; ; , i.'i >n:; t i tK' t s , i'^t'l 

"'T .1 t'.'ii t i ' wi , .ii!>l In ;;iiMrf, r*.-* In,; ( 1.,. i : ;ni 1 1 • '-no r-.M t. a 

h;u 1 1: i.|>l if i *• y of ]. i.in i Lt^d- 1'. : p ; Mi. -'u. i t'.i(;!i i M.' which .ip]^li«-:: [ > 

ci sinall c:l()ni,iin < 4" iii.'iiil.y 5;iMn;it:ic I'V'Mit':; l-ul r.^iyy. M'-'tiiiim .ibnut. 

t-.h(.' r"iU:. ... In ^nsf" nn ■ik..'. • , a.-. ■« niinu I a L i.v .r\ of hiahly 

:'.;"jcLr.ic hi.ta; ; - !" km )w I cdcjf..' fail:.; t.^ > qiv(,' iiirMu i n:; t'o wi^Ut <.huuik:; 

v'f o:-:r'pr i laK-o an^i ^^m'js rKJtihiaui t:o fill Lho '.>i.a-.u.MiL cx iat-L-nt: ia I 

va •■. a 1 i.irn . S ; ■ i .> c i a I i > ■ > \ r, c ion c (. • i : ; i.in I y i. i a.a • 1 v ant; 1 ■ > Li 1 1 (. i n 1 1 .a' 

inraninq in li.f...'. Hut tho laLtiva: cannd (J ani njwj. i v;i t:h a wav(? 

t a: Lhe hand, ^^''-^ ::;pL'C la J. i s fond t' > do; t.horo ar<.' cuK^-a 1 n(.il.ca I i 

tiriaf thoru Is i-uicii a th Ln^j as <.i "will t;.o niLMnlnq" in man as nr,c 

f h .i s [R' ' s L ba s L c riu ) 1 1 va 1 1 c ' na 1 I.'cj r c o s , and 1 1 la L moo 2 0 <. ' f 
c u 1 1 1: eni p' ) r a r y n a i' o s c arc d ii L c .) i t: s f i' ii i ; t r lI L i < > n , 

Th'j corrobora f Incj viev/ ^f l-^r!rfalanf fy , wl. fh his usl' (.)f th'} 

terms "])hyi:;icali.stlc Wwrld pj.cLurt'" and "inod'..^rn v,v;rld view," f^jrcefully 

siicjws Lhuit world v1l:w Is an underlyiaui Issiu;. 

I'h'a I'-'-O years or s*} since .Kant's wriLincj havc^ soon LIkj 
J nd u s t r 1 a 1 l\ o vo 1 1 1 1 1 o n li n d , in L li u n o a r [^'a s t , tho a ty vn i c R ». vc.> 1 u t: 1 on, 
tho Revolution of Automation and tho Cc)nc]ucst c^?. S[iace, l^i.it 
th'ore appears to be a break. The broa Lhtak Incj tochn<.)loq lea 1 
development and the affluent society, realized at least in some 
part:-^ of the ylobe, have left us with anxiety and meaninyiossness . 
Physics, with a].l its stupendous modern insiqlits, is not the 
cryscai-clcar structure Kant believed .i, t to be. Kant's moral 
im|>erative, even if not erodc^d , would bo much too simple f'^r a 
cro.Tip.lox world. Kven apart from tho menace of pliysical annihilation, 
thior-^ IS the fooling triat our wi3rld vision and system of values 
are break incj dov;n in tiie advent c^f Nihilism which Nietzsche 
l-'ro^die tical ly forecast at the turn of our century. 

Considered in the light of lilstory, our technology and even 
oar society are based on a physical is tic world pi.cture which found 
an ':\arly synthesis in Kant's work. Physics is still tho parage hi 
of '/.cience, the basis of our idea of society and our image of man. 

In the meanwhile, however, new sciences have arison-^the life, 
behavioral, and s<:»cial sciences. They demand their place in a 
mcjdern world view, and sriould be able ta con tr ibute to a 
basic reorientation. boss advertised than the contempc^rary 
revolutions in tecimology but equally [)reqnant of future 
possibi. 1 i-t ies is a revolution based ^:>u m(jdern developments i:i 
biological and i^ehavioral science, Voi: slujrt, it may be callcid 



brvln Fuaszlo, "oystems rh.ilofiopliy , " i*']a_i_n_ Currents in M> :.'dern 
Thought , XXV J T J (Movember-Decembcr , 1971 ) , pp . 56-57 . 
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;.V; ; t.' 'ins iii^ :V'..>i;i'. 'i 1 1. .uui w> i r 1 • i ; :v; ■ i f- i h •;;(■; . 

i^'M'.Tt' )wi ii.j ' •Lii.T L: -u 1. urn i [n; ■ 1 i '/a t i • Mi;; tin.- :-.y:;L''m; ra'.^V'.;ii!iMit , 

in t.'i-m:^ '.a: 1\;imut*;; Lroa trv. miI. - a" v/ar.b,i liyi othaai.-;; . 

Till w. ) r J.ri hyp^ 't.litaua.; ara 1 p - 1, i :.;t. i a . F i i a , mi -x t im 1 i 
r; ",>ra ::La-; tai. ■ .ult.:a ^'f wiI'^jIos i ri Lv;a ca t ;.^M^>r i <:s : "qualify" >a.>l 
"to:<t:uro." Aa Llia^^cuaaad in Cliii.t<,r li, L-xtnras lemon, waUar, 

sugar) arc ifiu-^ad t'.^ fcvrm a '.jualiLy (u^aj., " I omonadonoss" ) which is t,i\a 
v;hol'j ;';-orccivad hy an individual . 



Second, tiic rooL n-LailKa- ^a" ra.aaiMoiaan ,s niUrprat. uai , wiiudi 
Lncorj/ora tea Lhe idfiLi of wholes evcai more Lh-.m dcK-'s con tax liual isin . In 
orqanicisin, iraqments of exveriouce ar^.- fecund l.o b(> int:ecjraLed into 
iarcjor, raore cncc^rnpa.ssi ng "organic wholes." (Note^ the ompb.aais on 
inteuration in Las::'.lo'3 reference to "laws of iaite^jratcd wholes," as 
quot^jQ above ori pa^je 91.) 

Hov/ever, trie v/orld hypothesis most similar to tiie systems view 

is l-'Of.'P'er ' s selo ctivisip (treated in }iis CLa icept and Q uality, but not in 

;/orld Hypo t hes es^ as discussed in Clia;ter IT). in reviewinq haszlo's 

2 

Jl^_ L^li^f: Jr^i: !}1 . S yst c ms Phi loso: ■ h y , T"' e \>ror s tat e s t i i t 



^Ber ta la n f f y , la ; . 1 ^3 G- 1 ft 7 . 

Prv i n i ,a s L' ■ , IrU fj^lu'.: t q ( ai ta) 3ys 'ni s i • li v 1 o q ^hy ( Tiev; Vo^r k : 

G-jrd..:n Breach, I'Y/?,] . 
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aiv.Myi; iiivolv^.'d in an i.niu>r .uui outuM; env Lri )nmen (: , Tlii.;.; ,i 
cIuiiMc: t. t.^r i :U: It: oi nal.nro which system ana.lyi;is brings uut in a 
in.innor ntjv^.M; st» cMUi > i.r Leal 1 y :,.;t:rossed befcu-o, Ada} >ta I: irjn i,s a 
transacUinn in whi(,:h every trh.inq ;i n t:he natural wc^rld is invnU'ed. 
Mc 'rcj(>v^.'r , tlu> n.:itural v;<n:ld i.n has:-.:lo's world hyicthes.js cuH'priscs 
'jveryLluai'a th.at: i i; . This is wliat omi . ir '.ca i 1 y turns out to 
tin J case as bec>.Jines clearer and clearer as we pmceeLl with 
his i 'iiilosoPhy . And this is not a consequence se^lely of liis 
y s t ems t h e o r e t i c 1 anal y s i s , h i s [)a r a d i. q m , and r t u.-> t me t a j i 1 1 > i: , 
Ic is rath.:r the reverse, tliat ti.e em[)irical material frc^m th(^ 
sciences and elsewhere just sliai'cs up that way. It just may be 
that an adequate world iiypothesis can be develo;.txi throucjh the 
quidance of tliis paradiqm of a dynamic.' adaj.^tive system (or 
selective .system as it has also been calJ.ed).^ 

hater, in a footnt^te, IV^p^cr observes ttiat has::lo's systems view 

i^arallels iiis own selectivi.st world hypc^thesi s , 

Thus wo see that re|.)per's treatment of world liypvothese:^, can 

indeed be used to acc^>unt for the systems mov-.-ment. It rei 'rr^.sen ts a 

move away from a mechanistic world rrypothesis toward oreanici.st, 

con t ex tua list, a nd ( i >a r t ic u la >■ ' s c 1 ec t i v i s t wor Id f r/ [ t he se s . ^ 

Curriculum imi^l ica tioiis of the systems movement 

A basic tenu t o f the systems movcmen t is tha t mcMchanism is a 
limited world view and that a systems view is more adequate in accounting 
for complex phenomena, such as living orqaiiisms. Tlie extent to which 
curriculum materials project an inadequate world view is a question 
resulting from the : --receding discussion of the systems movement. Do 
science curriculum materials, for example, generally reflect a mcwe away 



1 . 

Stepnen C. Pepper, Discussion: :r/st(jms Philosoi-Iiy as a World 
Hypc;thesis , " Ph ilosoj:-: iy and Phenr^menologica I Research , (June, 197.^), p^. 549. 

"^ Ib.id . , p. 551. 

"^Fo r r e a sr :> n s no t ed in C i la p t e r II, s e 1 ec t i. v i sm i s i lo t i nc 1 u d ed i n 
the conceptual framework developed in this study. 
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from niOL.- ha n. i :jm cind Lr^ward more holisLiL- v;* a Ld liyi ".)t:h(js(^:;? That-, in :.;t>mrj 

cases thoy ini/jiit: i^.^t: is i.n Ausuhcd. ' i ii t.<..M:-(jr. I: iau] analysis of liitjh 

school bioloqy materials produced by Llio I', io Io<] i oa 1 Scioncos f^nri i.culuin 

Study (BSCS) in Idio Unit:od St.ites. In oornmcntinq on tlv.^ MSCS l-.oxt.s, 

Ausubel arqu.'S that 

the niochanistic bias in the . . . [vcllow and Bluoj versions is 
excessively and unabashedly \)0 Icinic 1 1. . Such toi d.cs as tUo, bio- 
choinistry and synth(jsis of orcjanic coinpt^unds and digestion in 
vitro are unwar rantodly discusscjd in tlu^ context of dis- 
creditinq vitalism. It is stroriqly irn:died that differences 
between lower and higher levels of (jrqanir.ation (o.q., molecular, 
cellular, orcjan and tissue, the ind.ividuai, po|ulations, etc.) 
are differences in deqree rather than in kind, and that phenoiiujna 
at the hiqher levels will ultima t-.ely be explainable by laws that 
apply at the molecular level. Althouqh it is leqitimate to 
express this ty\)(j of reduction is tic bias in the philosophy of 
science, it should at least bt- stated as a bias; and current 
al terna ti.ve {X)si tions sliould also be f a i r ly presented . The 
classical v i t a 1 i s t i c po s i t i o n i s no 1 n n( j or s e r i ou sly ad va need 
today, and hence constitutes a "straw man" alternative.^ 

Ausubel 's conmients pertairi to bioloqiccil science in the 
curriculum. Implications for curriculum materials in the physical 
sciences turn on the extent t;.) which, t^rovision is made for students to 
see that mechanism is approj)riate to account for some phenomena. Yet 
it is not necessarily appropriate to account for all plienomona , or even 
for ail idienomena studied in the pliysical sciences. 

Given the concep^t of teach Lnq outlined in Chapter I, a more 
fundamental curriculum implication is the acknowledgment of alternative 
world hyi^otheses. It has b^^en arqued, in Chapter I, that provision for 
intellectual independence ra.juires that students Ix: made aware of 



Da V id I ' . Au s u 1 ) o 1 , "An K va 1 ua t i ( ^ n (.) f the P, S C 3 A i oa c h t ( j I Pi q h 
Schnrji Bioloqy," The American Bioloq y Toachor, XXVII (March, 19G(\) , 
p. 183. ~ 
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iiitiM 1 !.■( Miii.i.il ivMi:. ^'1. Kii; 'W ! • 1< jt cKiim.;. M i 1 1 1 . • ! I > • ( . n 1 i 1 1> i< '| m ■ n. 1* >i i' > 

ii; valu-.d a:; ,im < 'dMC. 1 1, j > w i. i 1 'I'm!, tiiMH j-pjvir.i.'H i;Mi:;t 1m.- ir..i'ir lor : . l,uJ< -jit : : 

b.-' ,iwarc (J) t.li.it. k:i..)W Uh1<-. .iaim:; ar*,.' i m hu • {. .>r w a Kl liy j h ■ ;< 
and (A) thai wv.rld hvj u ^ Lh-.a;'--; d*.' t ..a-iin n< > t.hc n.itaii' knowl.'d.K- ria.iins 
by pr(>vidiii(j an or i i 'ii t:a i. i ( ai i:.^>- i n t- ( a-j a:o t.. i ii' i j 'h^n'MTi. i . 

Maki.mj ja-Mvi,:;ioii for : ; Lud'.a. f. : : lu aw.ua.^ t.hat kiiowl(>df)o .'.:laiins 
(Jcui f.^rifjinatio frcMii di froroat world hypcalu-a'!; r^.-quiros, claarly, that: 
they be inadu .iv/aru tliat tiu.-L'j a_ra a i to laia 1 1 v. - world hyi-'.'thasai; . (Auaubol's 
ct.nnincats cortaiail.y suq^jest thi:j.) It is aL::io iioco^isary to show ttiat 
world hypothosas have stroiiqths and woaka^a-iije:; as ways (jf in toa;proti itq 
phanoinona. This provision is nooos.-.ary if .studorp-.s are to see that sc^inu 
world hypothosos rnirjht be more adequate th.ui cithers Tor copiauj with 
huinari existence and exf^er ienee . 

The issuer for science in the school curriculum is nut, "Which 
world hypothesis is best?". Rather it is, "What a_r_e v/orla hypotheses, 
and what arc their implications as ways cjf V'jpinq with e::pericnce?" . 
Making provision for students to be aware of tliesc implications by 
explicitly {>rovidinq a basis for understandinq the issues is a necessary 
step toward enablinq students to make an informed choice about how they 
wish to interpret ]jhenomena. Por example, awareness of the limitations 
of meclianism is a prereciuisite for understanding the consequences of 
personal and social action based o-n snr:h a v/orld view. If the arguments 
of the systems movement are sound, providing for such awareness v/ould bo 
attacking the roots of the exi^jrieneC' of nothinanr.'ss . 
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Tht • M ' 1 ! ■ I 1 Mr, 111. . ■[:,< [ I I 

M ■ i I ■ . \- i . i ) !)• ) t . M ■ , t 1 1 , 1 , • 1 1 1 , t v; I r " 1 1 • • . ; : , - i , i I I . • t i, , ; t i \' . • ^ t M 

i'Vi ' ' N !• ■: .1 ; i:. t.,i.'.''!i ; : ^ ■ ]• i > m i . ; 1 v , t!it' ^ i i : ■ u : ; : . i ■ ■ n inM:;t : i- ■ .■.•■-■ii iti .i lii.>.ri('r 

^^int.L'Mt, lh,i!i v.'<'rM i iV; < > t 1 i» ; i;ri;.!i.-ci in th.' ; ;v: ; t i 'ID' ; v -ni- > : 1 1. 

a 1, L(.M;n.i t: i V. t.( • iii< ■...•li. uii .'-.m . A iu^.hi.'i crntc/it i:; i>>in..i by rx. un i ii i n» f 

liLcrdturu ]^.'| 'ifS'.Tit, i wii.it. \ r, hci.^' uMlh-d t ii(>_ r ^ > L i > jkni : ; [imv^iirmiI. TIm: 

rc'licjioiis UH)Vt:inc-il: i.i; d.iiiLinct; t'r>u;i t\\r :;y:;t..in:; iih >v< miumiI , . i 1. (: li. )n< ! 1 1 t iiv^y 

LKjth sharo .in ..i ii L ui i s L ic l.)i.a:.;. LatA^i- in Lhis ('iM[^t:.'r a Ija.-iis for 

Ll 1 c.Li ncl.i'jii i:; made with the aid ■ t )• ' r ' w.-rk. 

If W( r 1 d V i. w s 1 1: c r e f I c ^ j t: • d i i \ v: luit a ci 1 1 t; u r" i } «. .■ ( .) n i d t ; r i ; t;. ( > 1 

qroundG for kriowiiuj and cxijLri i.n i irj , t ai^jw-ais to different, v.viys of 

knowin-j and oxpiairiiarj may indic.,it-,o shifLs in world views. T t h<\r, 

bocoino appareriL in t:he i.^asL SeVur.il years, J'or evainide, tduit tdu.Ma.^ i.;; an 

appeal for ways of knowiny and e:-:[d,ain i nq which lie ouL.'.udo tae b-ninds 

of science. Tcffler, as noted above, refer:; to 

the enthusiasm f'jr astrology <ind th<' ocr;ult, tfie search for truth 
in sonsatif>n, ecst;asy, and 'i".:ak expr.'r i ence , ' tdie swinq r,^;ward 
extreme subjectivism, the aLtacks on S( ; i *Mi'.;e , the si:i( ^wba 1 1 inq 
bed-ief tiiaL reason has failf.'d man, . . . 

In a similar vein, rieedleman riotes th<it 

bo r.)k stores rire cramjiied v;ith Far; tern sacrcnl texts, .'.studies of a :^ t rcehxjy , 
reincarnation, states of coni-^ciousness , and the like. Students across 
t!ie country are demandinq courses in I-Uiddliism, Flinduisin, and mysticism. 
. . . f^syehiatrists, [jsycholoq ists , and clercr/men of.,, all faiths are 
joining the younger geiieration in tliis j ursuit. . . . *^ 



'io f f 1 e r , Future e 1 k j c k , i - . 3 C [) . 

2 

haszlo, ":.;ystems Philoso:liy, " p. Ge. has::lo is quol,incj from 
Jacob riecdlrnnan. The aew keligioiu-> (Gard^-n City, liew York: Doubleciay 
ClOMif'ciny, Inc., 1970), pp. xi-xii. 
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v/t.'.v; l.( • r-| I w< 1 r ! • 1 . 

The • 1 i ' I ! ( M I : ; I'MH'W. tl ' ;;('"• iMpj^iiin*} .il'Mt m ; - - < ■: ,i •» • i , i I I v 
aiiu>nq dis.it't i 1 i^itrd '/''UIp] I'-'v.pl.^, hut. 1 .y iiiimh:, ''uly .iii^'ti'i 
tlii.'ni--';(.v,Mn.'; {■> b< • iw.' i t:Ii": t trivial lu'i" i i r( - ;} >■ ii : > i 1 • h ^ , [i.'i(!i'>r 
iiru - J v.i..] nt u; i ■(.;< -it.. ■■ >i\ t.li< ■ < 'ii U ,n y , I it ,i . i ; •! ■ 

r^uj nelly s<'ri'iii:j « m" tJir t iiii-':;, .i ip ;ai y I'Imi-..- i>r i n? 

f;ult:ur<'iL ':?vrj.l. iit; .ii mi , . 1 1 n i ; » ^ t.» m 1 1 i , > 1 1 y- i 1 i 1'- '-^'uii.iih • i i n 1 .lii' mi. . • 

0 f Lncci IcuiiibJ f..* v, i lut.' . ^ 

Tiio roiiqi.on t,^.) wliicii I-o );j;::ak ivl^'V:'. I::, ih-t. tiiat. .^f t Iv ' ■: ; t. , 1 1 ; 1 i sli' i 
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Ibid . , XX. 
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soon be. It is the energy of religious renewal that will generate 
the next politics, and perhaps the final radicalism of our society. 
Already it is those who speak from the perspective of that renewal 
who provide the shrewdest critique of our alienated existence, 
the brightest insight into the meaning of liberation,! 

Roberts contends that a fundamental myth of science is that 

"explanation, prediction and the implied possibilities for control ot: 

phenomena constitute a usefu^, meaningful and sufficient way to cope 
2 

with experience." The -^^ssential message of iho religious movement is 
that science is no t a sufficient way to ccv, 10 with all experience, nor 
is it the only way to "know." In short, science is not concerned with 
transcendental questions like those related to the "why" of man's 
existence. And those questions, according to Roszak, are dealt with 
most effectively by alternative world viev/s ref^resented in the religious 
movement. 

The religious movement and world hypotheses 

The religious movement can be accounted for in terms of Pepper's 
world hypotheses animism and mysticism . The basis for disti nguishin(j 
between the religious and systems movements (even though they share an 
anti-mechanistic bias) is found in a concoj^^t of evidence implicit in 
Pept>er's treatment of world hypotliesos. In the interests of clarity, 
the basis for the distinction will now bo examined . 

A concept of evidence can be used to distinguish animism and 
mysticism, on th»? one. hand, and formism, mechanism, contex tuali sm , 

1 

Ibid . , pp , XX1.-XX lii . 

'Douglas A. Roberts, "Science as <in Kxrdana tory Mode," Main 
Currents in M odern Thought , XXVI (May-June, 1970), p. 132. 
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organic ism, and selectivism on the other. Three world hypotheses 

were suggested as alte] tives to mechanism in the discussion of the 

systems movement: contexcualism, orqanicism- and selectivism. All 

three of these world hypotheses (plus formism and mechanism) have a 

fundamental similarity in that a concept of evidence is prominent in 

their epistemologies . Not one of these world liypo theses eschews 

evidence as a condition for at least some knowledge claims. 

This serves as a basis for distingiiishing the systems movement 

from the religious movement. The epistemologies c^f the two world 

hypotheses re})resenting the religious movement, animism and mysticism, 

do not imply a concept of evidence. In animism 

what a great spirit sayo is true, and v/ha t the greatest sj^irit 
says is most true. V/hen the direct word of a spirit cannot be 
obtained-"in his immediate presence, in dreams, in voices, in 
omens, in progne ::ti cations , in sacred traditicjns, or in holy 
books — then the word of the most authoritative representative 
of a spirit must be taken. ^ 

Here it is clear that authority, not evidence, is required for 

knowledge claims. Nor is evidence recognised in a mystical world 

hyiXDLhesis . In mysticism "the revelation of the experience is the 
,2 

truth." A mystical experience is "supremely cognitive and revela- 
tory . . . , imniediato and totally uninterpreted . . . , certain and 
indubitable. . . . " Clearly, there is no room for evidence in 
mystical claims to knowledge. 

'j'herefore, as is implicit in Pepper's treatment of v;orld 
hyf JO Lli'?sos , the systems and relicjious movomfTitr-. r:an be distinguished 

1 7 
Pepijor , World Hypotheses , p]). 1 2 2-123. 'I}jid . , p. 130. 

"^ Ibid . , , . 128. 
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on the absGn(;e or presence of a coricei't oi: evidence. In elaborating 
the distinction, it is clear that Pepper *s work is as applicable to 
undorsta/iding the religious movemcint as the systems movement. 

Curriculum implications of 
the religious movement 

The curriculum implications of the religious movement are not 
only similar to, but more radical than, those of the systems movement. 
The religious movement similarly holds, for instance, that mechanism as 
the only way of copincj with experience is too limited an approach. 

The world hypotheses of animism and mysticism, representing 
the religious movement, are different i rom tho.so discussed in tlio 
systems movemeiit, because evidence is not a condition for "knowing." 
But, animism and mysticism are world hyt^^otlieses and con^^equently cjive 
rise to knowledge claims and exi.>lanations . Claims to "know" and to 
"explain" are quite different from scientific knowing and explaining 
because of the absence of the evidence condition; but it cannot be 
denied that the claims originate from world hypotheses. 

If intellectual independence is an educational goal, then there 
is an obligation to provide for students to be aware of animism and 
mysticism as alternative world hypotheses, since these too give rise to 
knowledge claims and explanations. One of the implications of this for 
science teaching is that it elevates the disoussion to a compear ison of 
science (as seen in form ism , mechanism , contcjxtualism , organicism , and 
selectivism) with other ways of knowing and explaining (as seen in 
animism and mysticism) — each to be discussed in its own terms, exhibiting 
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its merits and limitations."'" Explicitly exposing the categories of 
world hypotheses, and demonstrating their merits and limitation.-, are 
necessary requirements in providing for the student to make an informed 
choice as to how he wishes to co]:)0 with experience. 

The power of scientific explanation, and the implied possibilities 
for control of phenomena, are well known; an individual may indeed wish 
to use a "scientific way to explain" in many circumstances. Yet, if 
Roszak's analysis is correct, the world hypotheses oi animism and 
mysticism have potential f c r dealing with transcendental issues of no 
mean importance. The question of :he worth of animism and mysticism for 
coping with experience ultimately translates to the question, "Are 
transcend-nt-al issues important?" The religious movement is evidence 
that such . .vis arc important and that pcrs[.'ectives different from 
science might handle them in x^owcrfui ways. The curriculum implication 
of this point is that frameworks must be provided for students to be 
aware of all world hypotheses — \;ha;: kind of knowledge claims and 
explanatory statements can come from them, and what their strengths and 
weaknesses as ways of cooing witii experience are. 

The Crea t ion/Evolution Controversy 
It has been argued that one of: the implications for science 
teaching of the religious movement is that science be com[;ared with 
others ways of knowing and explaining. This part of Chai^ter III shows 
a concrete example of the use of v;orld hypotheses for clarifying an issue 

■'"Roberts effectively argues a similar point in his "Science as 
an Explanatory Mode." 
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concerning that very implication — the creation/evolution controversy. 
In the followincj discussion, then, world hypotheses are seen to have 
immediate application in science education. 



Efforts on behalf of special creation 

The present educational controversy on this matter in the 

United States becjan with efforts to have the biblical account of 

special creation presented in biology textbooks as an alternative to 

the theory of evolution. According to Mayer, in some cases (as in the 

State of California) efforts have been focused on arranging "textbook 

selection requirements in such a way that books of the Creation Research 

Society could be given preferential treatment.""^ In other cases, 

legislation has been introduced requiring that special creation be 

given equal time with evolution in biology teaching. Mayer quotes a 

relevant passage from House Concurrent Resolution No. 1011, introduced 

to the Judiciary Conunittee of the Colorado State Assembly: 

Section 17. Equal teaching of creatio n. Any public school, 
state-supported institution of higher education, or other 
institution or facility in this state supported in whole or 
in part with state funds, which teaches, displays, presents, 
or makes information available to persons in this state on 
the origins of life, man, and the universe, shall include, 
teach, display, present, and make equally available, 
beginning September 1, 1973, with equal time, space and 
tax money expended, to such persons, textbooks, disjjlays, 
outside speakers, information, and seminars, on BOTH tlie 



WilliamV. Mayer, "The Ni.netoenth Century Revisited," BSCS 
N ewsle t ter , rJo. 49 (November, 1972), p. 9. (This entire issue is 
devoted to the creation/evolution controverrsy . ) One book such as Mayer 
alludes to is John N. Moore and Harold S. Slusher, eds.. Biology: A 
Search for Order in Complexity , prepared by the Textbook Committee ~o£ 
the Creation Research Society (Grand Rapids, Michigan: Zondervan 
Publishing House, 1970) . 
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evolution and biblical creation rciencc theories, with equal 
amounts of creation-oriented textbooks and materials available 
on all creation-related sciences and character-shaping 
philosophies, allowing all students and teachers academic freedom 
of choice as to which of these two theories, creation or evolution, 
they wish to choose. Violations of this socLion and the pen- 
alties therefore shall be defined by law.-^ 

In Canada the controversy has surfaced in Alberta, where a groui,' 

called the Committee for True Education has conducted a nuniber of 

rallies to gather support for hdviny special creation tauglit in schools 

2 

as well as evolution. However, the controversy has not yet reached 

the stacje of organized legal action which is ajjparent in the United 

States. There lawsuits have been used as another form of attack acjainst 

teaching evolution without giving equal time to special creation. 

As an example of this genre of attack, William F. V/illoughby, 
a religion editor of the Washington Sta r, recently filed ::^u.i.t in 
the United States District Court for tlie District of Colimibia 
against the National Science Foundation and the Regents of the 
University of Colorado as liolders of the copyrights on BSCS 
materials. He asked the Court to declare that the National Science 
Foundation is not permitted by law to fund a project whose purpose 
is to create biology textbooks presenting the Darwinian theory of 
evolution as the only credible theory of the origin of man.^ 

ArgujTients against special creation 

Arguments against the inclusion of special creation in the 
science classroom take several forms. The argument most germane to 
this discussion is that special creation entails a religious belief, 
is not a scientific theory in any acce}:)tablc meaning of the term, and. 



Ibid., p. 11. 
2„ 

Teaching of Genesis in Schools Gets Sup[)ort at Alberta Rallies, 
The Globe and Mail (Toronto), January 25, 1973. 

^Mayer, "The Nineteenth Century Revisited/" p. 12. 
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therefore, cannot reasonably be included in a science textbook on 

biology. Mayer makes the point emphatically. 

Fundamentalists have attempted to do the impossible — namely, to 
put forth their theological position as a scientific one. The 
Bible is no more a scientific treatise than biology textbooks are 
theological ones. Fundamentalists use the term theory in describing 
creation, but they use the term in a sense entirely different from 
that used by scientists. (Whenever the term theory is used in a 
nonscientif ic sense hereafter, it is italicized to avoid confusing 
the reader.) V/hat is meant by creation theory ? What are its 
hypotheses? What are its data sources? What are the experiments 
that tend to confirm it? In short, if one is to consider a 
creation theory seriously, it must be subject to the tests demanded 
of all scientific theories- That no sucli tests have been made, 
and that none is available for examination, should be apparent to 
all. There is no creation theory , of course, but rather a religious 
ef that is quite outside the realm of scientific investigation.-'- 

In a similar vein, Lee comments as follows in his outline of the BSCS 

position on teaching biology. 

Evolution is a scientific theory in the sense that it is based 
on scientific data accumulated over many years and organized into 
a unifying idea widely accepted by modern biologists. The I3SCS is 
concerned with any scientific theory relevant to the biological 
sciences that can be dealt with in terms of scientific data 
accumulated and organized. It is not, on the other hand, concerned 
v/ith religious doctrines that are based only on faith or beliefs, 
nor does^it consider them relevant to the teaching of biological 
science . 

Stebbins makes the point also. 

The only alternative to evolution that is seriously proposo<l to 
explain the origin of different kinds of animals, plants, and mankind 
is special creation. Scientists cannot deal with this alternative, 
since it is not science. Scientists build and test hypotheses; the 
"creationists" v;ould have us accept special creation on faith, if 



Ibid . , p. R. A similar argument is made by James T. Ro})inson, 
"Incommensurability of Evolution and Special Creation," American Biology 
Teacher , XXXIII (December, 1971), pp. 535-538. Robinson was resionding ' 
specifically to Duane T. Gish, "A Challenge to Neo-Darwinism, " A7ierican 
Biology Teacher , XXXII (November, 1970) , [^p. 495-497. 

2 

Addison E. Lee, "The BSCS Prisition on the Teaching of Biology," 
BSCS iJewslett er, no. 49 (Movember, 1972) , p. G . 
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they have, to their satisfaction, gathered enough "evidence" to 
cause them to doubt the occurrence of evolu tion . The belief in 
special creation is untestable. Those who advocate its inclusion 
in the science curricula of our public schools do not permit 
scientists to criticize or examine it. One cannot question the 
ability or tlie way in which a supreme being could have created the 
millions of different kinds of living organisms that exist on the 
earth. ^ 

The essence of the curriculum argument, then, appears to be the following: 
science courses teach science; special creati<;n is not science (nc^L a 
scientific theory); therefore, the inclusion of special creati n is not 
justified in science courses. Provisionally, there is no faulting this 
£irgiiinent . 

A brc^'ader perspective 

Yet, notwithstanding the cogent: argument that s^^ecial creation is 
not a scientific theory, tiie curriculum argunu.Mit stated ab(jve can bo 
questioned v;hen looked at from a broader pcrs] 'cc tive . Questions arise 
when the argument is examined in the context of the current social milieu 
which allowed tlie controversy to flourish. In view of the religious 
movement, for example, the argument is trivial for it ignores a central 
issue — how people wish to deal with reality. The curriculum argument 
evades the fact that, as Roberts has iKjiuted out, in most schools "science 
is the only expJ.anatory mode given systematic: treatjncnt in the curriculum, 
and the em[>hasis is on liaving lea mors adopt and develop) patterns of 

2 

thinking and attitudes which are appropriate to scientific explanation."^ 
Thus, if the ^jroblom is looked at from the standpoint of "ways to know," 

"'"G. Ledyard Stebbins, "Evolution as the Central. Theme of Biology," 
ibid . , p . 4 . 

2 

Roberts, "Science as an F.xplanatory Mode," p'. 137. 
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rather than from the more narrow "scientific ways to know," it is found 
that our educational system tends to be somewhat sinyle-minded when it 
comes to alternative world views. The evolutionist position is protected 
by this sinyle-mindedness . 

World liypotheses and the 
crreation/ evolution controve rsy 

A potentially useful way of coming to grips with this controversy 
is to recast tlio two opposing positions in terms of Pe[jper's v/orld 
hypotheses. To do so makes it clear tiiat the difficulty lies in two 
competing conceptual perspectives and, therefore, it is not resolvable 
by arguinent within eitiier i^ersp octivo . 

The position of the "special creationists" can be understood in 
terms of the world hypothesis animism , one identifying characteristic of 
which is a theory of truth based on infallible authority. For sj-'ccial 
creationists, infallible authority is the Bible. 

One basis for distinguis'iing animism from world hyi^o theses 
associated with science (formism, mechanism, contoxtualism, organicism, 
or selectivism) is that the latter five rely on a concejjt of evidence, 
as discussed earlier, v/hile animism does not. Tlie specification of a 
single world hyi'Othesis by which to understand the position oL the 
"evolutionists" is not crucial for this discussion. Suffice it to say 
that none of the world hyi^otheses associated with science is inconsistent 
with a theory of evolution. 

It is in teres ting , never th(j less , t*.^ consider bj'ie fly some asj )ects 
of the theory of evolution in terms of tin v/orld hypothesis mechanism 
(since the religious movement in general is anti-mechanistic) . Witliin 

1 1 7 
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evolutionary theory, certain observable phenomena are explained by 

reduction of the evidence to interactions of inferred particles which 

have a location in time and space. For example, mechanism is implicit 

in Stebbins ' s comments on the origin of life. 

A second objection made by the "creationists" to modern 
evolutionary theory is that biologists cannot explain the origin 
of 1 if e . This s ta t .-jment is also erroneous . Several experiments 
have sliown tha t the basic molecules of which living organisms 
consist can be synthesized from compounds that were almost 
certainly present on the primeval earth. The methods of synthesis 
imitate processes that could very probably have taken place when 
a terrestrial environment favorable for life first ap[)eared. The 
arrangement of these molecules into functional systems that were 
self-reproducing, and their evolution finally into the first 
cellular organisms, can be explained by processes of chemical 
mutation, recombination, and natural selection similar to the 
processes that have been experimentally demonstrated to be respon- 
sible for change of micro-evolutionary order in contemporary 
organisms. Experiments by biochemists have shown tliat these 
i»rocesses can operate to produce progressive change in ace llular 
systems similar to the [>rocesses that are postulated to have 
preceded the development of cellular forms of life.^ 

Other aspects of evolutionary theory could be used to sliow liow 
it is not inconsistent with the other v;orld hypotheses associated with 
science: formism, contextualism , organic Lsin, selectivism. A conce]:t of 
evidence would inevitably be involved, tliough, and in no case would 
aspects of the theory rely on infallible autliority as the basis for truth. 

In the exam[-'le above , the crca tion/ evolution controversy lias been 
characterized as a difference betv/uen animism, on the one liand, and 
meclianism on the other. (As has just been stated, the controversy 
could also have been characterized as a difference between animism, on 
the one hand, and any of formism, contextualism, organicism, or selectivism, 
on the other.) Since opposing argioments in our example ultimately reduce 



Scebbins, "Evolution as the Central Theme of Biology," p. 4. 
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to a difference in two world hypotliescs (animism and mechanism) , 
arguments generated by either group can only be at crc:'Ss-purposes . 
Stebbins*s point in citing evidence for tlie molecular c.^rigin of life 
literally falls on deaf ears, for someone who explains the origin (jf 
man according to an animistic world hy])Othesis. There is no concef-'t of 
evidence in animism. Conversely, anyone arguing for the infallible 
authority of the Bible as the basis for truth in this matter will not be 
"lieard" by a person wlio explains the origin of man by any of the five 
world hypotheses associated with science, wlierein infallible authority 
is not accepted as a basis for truth. Mayer recognizes the problem wlien 
he says that 

they [science student teachers] were not led to comi.>rehend tliat 
the data of science, having been derived by ex|->eriment and obser- 
vation, has a certain validity on the face of it, but that it is 
not necessarily comparable to data derived thrc:)ugh other systems. 
. . . If there were adequate understandings tiiat both science and 
tlieoloqy are discrete ways of knowing, this difficulty v/ould not 
arj.se . 

Curriculum im[ ) l 1 cat ions of tlie 
crea t ion/evolu tioii controversy 

A concept of teaching in which an essential component is to make 
provision for students to understand the basis for knowledge claims is 
well tailored to Mayer's remarks, above. Purthermore, as arises out of 
the discussion of the religious movement, it is not sufficient to con- 
tinue to ignore alternative world hyi)othesos in curriculum deliberations-- 
especially about the role of science in the school curriculum. A 
defensible approach to the creation/evolution controversy v/ould i)e to 

"'"Mayer, "The Nineteenth Century Revisited," p. 7. 
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provide students with a basis for understanding the differences among 
alternative world views. Pepper's treatment of world hypotheses is 
well suited for that purpose. 

The Potential of a Conceptual Framework Based on "v;orld Hy] > o theses" 
It has been shown that the concei^tual framework developed by 
the investigator in Chapter II can be used to describe and interi)ret the 
systems and religious movements. This means that certain social 
phenomena can be discussed within a single encomi^assing framework, 
based on Pepper's World Hypotheses , which offers a fairly precise 
terminology for dealing with the issues. 'Vlvj clarity thus provided is 
significant, especially given the amor^.'hous nature of the concept 
world view . 

Clarification of terminology 

One of Che assets of Pepper's systematic work is that it 
provides a basis for critical examination of diagnoses, causes, and 
prescriptions for existential problems of society. In the literature 
of the systems and religious movements, for instance, there is ambiguity 
with regard to concepts such as "sense of reality," "mechanistic world 
viev;," "scientific v/orld view," and "world picture." Granted, these 
concepts are necessary in arguments which diagncjsu existential [problems 
of a society. Yet, to act — or even deliberate — on the curriculum 
implications of these arguments is a precarious enterprise unless some 
clarity can be had with respect to the basic concoi.>ts beinr] used. 

For exam}>le, if a distinction is made between "science" and 
"mechanism," then to say that mechanism is at the base of existential 

120 
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problems might call lor one kind of curriculum prescription; to say that 

science is at the base might call for quite another indeed. Yet Roszak 

uses the two terrns to convey a r^i.milar meaning, as is evident in these 

two passages (the first already cited, but rep^eated here for the 

present purpose) . 

When, therefore, our [)owers of i^roi^rioception dim, it is uiorv. 
than a pcrh.vonal misfortune. It is also the foreclosure of our 
ability to know nature from the inside out. Or, to put it another 
way, it is the beginning of that scientific objecti/ity whose 
extreme has been reached with western society's total conversion 
to mechanistic reductionism. 

The point cannot bo too strtjngly stated. It makes no automatic 
psychological difference that we exchange one tlieoretical model 
for another, or refine our methods of scientific measurement; the 
cjua lity of our experience is the heart of the matter. And where 
evaluation and j^sychic participation are concerned, the scientific 
world view remains as undimens ioned today as in the age of Bacon 
and Newton . ^ 

One wonders if Roszak means by "mechanistic reduc tionism , " in the first 
passage, the same as Ausubel means when he speaks of the "mechanistic 
bias" of the BSCS program. Again, one wonders abc:)uc the relationship 
of both terms to "scientific world view" which Roszak mentions in the 
second passage. 

The characteristics by v/liich mechanism can be recognized as a 
world hypothesis are clearly articulated in the conceptual framework 
develoi^ed by this i.nvestigator on the basis of Pepper's v;ork. One sees 
immediately that mechanism is not the only world hypothesis associated 
with science. I'urther, the root metaphor, catecjories, and theory of 
truth associated v;ith each world hypothesis provide meanincj for each, 



"Roszak , Whor ' -.^ the Wastela nd l-:nds , p . 98 . 
■'I_bid., p. 184. 
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and tnereforo offer a network of in tierrcla tied ticrins by which to clarify 
pr obi errs potentially having siynificanco for science in the schooJ, 
curriculum. 

A conceptual fouiidci t ion f '.>r urn; dr icc.il r'ji-jearch 

Quite aside from the analytical [xuver r)f a conceptual framework 
based on Pepper's systematic treatment of world hyix.^theses , it is clear 
that a number of significant questions f(.)r empirical research emerge 
from the discussion in thiis chapter. For instance, one might examine 
the influence of world hypotheses on people's attitudes and actions. 
Another invest iga tic^n might center on how [Hjo[>ie acquire world hyiotheses. 
Still others might focus more specifically on curriculum pr obi ems, 
such as whether or nut (and how) students; at various ages are affected 
by world hypotheses either implicitly or explicitly conveyi^d in 
teaching materials. While no attempt is made in this study tc:> investigate 
the questions just outlined, part of the significance of the study is 
nevertheless that it provides a conceptual foundatic^i for such research. 

Application as a s c heme f r 
analyzing science teaching materials 

A final point in this soctic^n brings intc; focus the next 
argumentative step of the study. The conceptual, framework developed 
b> ^no investigator on the basis of re[iper'i> systematic treatment of 
world hyi^otlieses is used as a schoMue for analyzing science; teachincj 
materials (discussed in Chapter V). Tiv..' | .■(.jto^n t i .1 1 oi tanj taMinework is 
thus demonstrated, m an exf )iorc.a.ory way, by examirung it.:; power to dis- 
criminate among wo.;Id iivf.othes-s .in wr j tt.-n maLerial ir^t:cnded for student 
use . 
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The significance of this oxijloratory demonstration can be seen 
in the following example. Suppose that an analytically sound argument 
could be made that a mechanistic world view is at the base of existential 
problems. Then it becomes a legitimate question to ask how a mechanistic 
world view is acquired (especially in terms of influence of the curriculum) , 
since the answer to that question is a precondition for curriculum 
prescription. But before such a questioii can be answered intelligibly, 
it is necessary to know what kinds of communication have a mechanistic 
bias (for this example), that is, are jjotentially understood by learners 
in terms of mechanism or other world views. This exploratory demonstra- 
tion serves as a first step tov/ard a methodology for de i-ermina tion of 
world view bias in science teaching material, and therein lies its 
significance . 

Before turning to the final arquinon ta tive step in Chai^ter V, 
however, it is helpful to examine research which is related to the con- 
ceptual framework developed in this study. By examining six selected 
studies in light of '/orld hypotheses, it will be seen that the framework 
of this study is the only one which has a systematic treatment of v/orld 
view as its central concern . Thus the conceptual framework develo})ed in 
this study emerges as relatively more adequate for dealing with the 
broader implications of world view (as discussed in the present chapter) , 
and for dealing with the development of a methodology for determination 
of world viev/ bias in science teaching material (as discussed in 
Chapter V) , 
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CHAPTER XV 



REVIEW OF RELATED RESEARCH 
Introduc tion 

This review of research is guided by the fact that there seem to 
be no studies in science education dealing centrally with the comxjrchen- 
sive and systematic notion of world view u.sod in this thesis. But, 
partly because of the richness of the . : . world viev; , there arc 

studies which are peripherally related t'^ iL. The investigator has 
selected six such studies for review on the basis of their substantive 
and interesting r elat ionshii:» to world hyiJotheses. The conceptual frame- 
work developed in each study is coini>ared to that develojjed in this study 
(Chapter II). The frc'iinework based on Pei-per's V;orld Hy[)otheses is seen 
to be relatively more adequate for dealing v;ith the broad implications 
of world view and the development of a methodology for determining 
world view bias in teaching material. 

Rc.-'berts's study is reviewed because his concept ex()lanatory 
modes is related to world hypotheses and because his argument has 
unique implications for science education. The r'^view will focus on 
his argument because of its influence in guiding the development of 
[XDrtions of the reasoning in the procecing cha|.'ter of this thesis. In 
the remaining five studies, the review concentrates on the relationshi}> 
of the central concci-ts tu world hypotheses. Schwab's forms of guiding 
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principles of 5iciGntific enquiry "*" arc examined in some depth because of 
their close relationship to world hypotheses. A prior study by the 
present investicjator concerns the development of a scheme for analyzing 
science textbooks to determine the provision made for students to 
understand the context in which claims are "known." Princii>les of 
enquiry are used in that study and, consequently, it too is related to 
world hypotheses and is discussed here. Campbell's study is included 
because his concept epistemolocjical posture intersects the concept world 
hypotheses in several ways. Muriby ' s study is reviewed because it has an 
orientation similar to that of the present study and because the major 

9 

concepts he uses, Instrunientalism and Realism , " are related to world 
hypotheses. Finally, Russell's application o^ Toulmin's argument pa ttern 
to science lessons is examined as it relates to Pepper's work. 

Kxpla nat or y Mode s 

Roberts develops conceptual devices for portraying the potential 

of science in the curriculum and for providing insight into exj^rossions 

of disenchantment v/ith science. 

What seems to be needed is a basis on which magic, science and 
religion can be compared as explanatory modes . I propose this 
generic term, to distinguish the kind of comparison I have in 
mind from the comparison of magic, science and religion as 
cultural institutions. I v/ish to focus ui-on tli'j iud i vidnal -a:j- 
explainer, and upon the consequences for him of the adoption 
of one or another explana tory mode . 

"'ror consistency, Schwab's spelling of the term "enquiry" has 
been adof^ted. 

2 . . . 

Cai-)italization of the first letter of those terms throucfnout 
this chapter, is consistent with Munby's usage. 

3 

Roberts, "Science as an Explanatory Mode," p. 134. 
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It is important to |=aint out that explanatory modes can be seen in terms 

of world hypotheses. Roberts's distinction between science, on the one 

hand, and magic and religion on the other, i.iarallels the distinction 

between formism, mechanism, contextualism , and organicism, on the one 

hand, and animism and mysticism on the other Pepper's four "adequate" 
2 

world hypotheses each present different interpretations of a scientific 

explanatory mode, while the magical and religious explanatory modes can 

be understood according to Pepper's treatment of animism and mysticism 

(there is not a one-to-one correspondence between the two pairs of terms) . 

The basis Roberts develops for comparing explanatory modes has 

a three-part structure; an exj.;lanatory corpus , a philosop'hy , and a mytholo 

The explanatory corpus is, simply, a body of explanatory statements. 

Roberts gives an exrunple from magic. 

The statement, "Touch of a v;ocx:i 'Ock(?r ' beak ciu-oi^ toothache," 
belongs to what I have called "explanatory corpus," that is, 
it is on the same order as any other explanatory statement 
("God is love," "Germs cause disease").-^ 

Thus, for example, most statements in science textbooks are in the 

service of scientific explanation and are part of the explanatory corpus 

of science. 

The pliilosophy of an explanatory mode "[permits one to understand 
features of an explanatory statement."'^ For example, the nature of 

"'"Selectivism is not mentioned f urth(,'r in this chapter , despite 
its mention in Chapter III. The reader will recall that solcctivLsm is 
not part of the conceptual fr^lmework developed by the investigator in 
Chapter II, 

2 

The notion of "adequacy" for a world hyixjthesis has been explored 
in Appendix II. 

Roberts, "Science as an Explanatory Mode," p. 134. 'ibid. 
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scientific explanation is an issue for the philosophy of science, not for 

scientific explanatory statoment.s theiniselves . In the magical and religious 

explanatory modes there is also a i:>hilosophy that permits one to 

understand the nature of magical and religious ex| 'lanations . (Roberts 

i:-'oints out that, while the philoso^jhy of religion is highly developed, 

the "philosophy" of magic is unsystematic and is found chiefly in 

anthropological and ethnological works.) 

It is worthwhile to note that Pe{.iper's treatment of world 

hypotheses corresj.'onds to a comparison of the pliilosoi.)hies of explanatory 

modes. Pepper's concern is not with providing explanatory statements 

within eacii world hy[)othesis , but. rathei with developing a means for 

understanding the nauure of those statements. 

The mythology of an explanatory mode has to do with the reasons 

for using it as a way to cope with experience. The status of such a 

mythology is revealed in Roberts's examination of the tliree-part structure 

of a religious explanatory mode. 

There is, embodied in every religious doctrine, a body of state- 
ments whose purpose is to explain phcMiomona of various sorts. In 
addition there are highly developed philosophies of religion which 
permit one to thread one's way around in the explanatory corpus. 
Yet the reasons for coping with experience through a religious 
explanatory mode are, like rrimilar assertions for science and magic, 
different from either the statements of the explanatory corpus or 
statements from philosophies of religion.-^ 

As an example of a statement from the mythology of science, Roberts 

defines what he calls The Fundamental Myth of Science in the following 

way . 

Explanation, prediction and the implied possibilities for control of 
phenomena constitute a useful, meaningful and sufficient way to 
cope with experience.^ 

r~ 127 

Ibid. Ibid. 



Roberts describes the functions of a mythology and aryues that 



science has an inadequate mytholocjy, a state of affairs which stems from 

the inability of science to reduce anxiety arisincj from phenomena over 

which man has no control. 

Explana tion and prediction , no ma t ter how hic|h.Ly developed , are 
simply not adequate as a way to cope wi. th all of human oxperienco. 
This is not a trivial observation if one considers that, in virtually 
every school system in the Western world , ^soine s tudy of the 
scientific explana tory mode is manda tory . 

He then suggests how this inadequate mythology relates to diseiichantjiient 

v'ith science. 

As scientific ex[-)J.anation is accorded increasing value within a 
culture, . . . one wonders what copincj strategies will evolve for 
dealing with anxiety — unless, of course, the human organism is 
becoming less i^rone to anxiety. How interesting, as Roszak [.pointed 
out, that we find developing aincjng the young a willingness to "scrap 
our culture's entrenched prejudice against myth, religion and ritual." 



involve three major provisions: 

First, provision would have to be made for learners to become 
aware that they are explaining (and :iot re|K.)rting on intellectual 
inspection of reality) , when they use statements from the explanatory 
corpus of science, and that this procedure has demonstrable but 
limited utility. . . . 

Second, provision would have to be made for learners to become 
aware tliat there are other oxfjlanatory modes, and that these also 
have demonstrable (but limited) utility as ways to cope with 
experience. . . . 

The final consideration is the most important of the three. 
Provision would have to be made for learners to become aware tliat 
considerations within the mythology of an explanatory mode are at 
least as important as considerations within its philosophy. While 
the latter is a complex of rules v/hich govern the form to be taken 
by imagery (e.g., dictating the nature of allowable postulated 



Ibid . , p. 136. 

2 

^ -y^i? • ' ' 137. Here I-: o b e i-. t s is f | u o t i n g f r o\x\ T h c o d o r e Ro r-^ z a k , 

The Making o£ a Counter Cul ture (Garden City, Nov/ York: Doubleday 

Company, 1969), p. 145. 



The implications of Roberts's analysis for science education 




entities), i.t is in the Cormer^that one finds; the purpose behind 
developincj any imagery at all. 

The significance of Roberts's analysis is that it provides 

conceptual devices for stepiung outside a scientific ex{:ilana tory iiujde 

and comparing it with other exi^lanatory modes. If the mythology of 

science is inadequate, the ability to "step outside" science is important 

since such an inadequeicy clearly cannot be administered to from within 

science. Therein lies a similarity between Pept^er's treatment of world 

hypotheses and Roberts's treatment of ex['lanatory modes. Both present 

frameworks which are useful for "stepi-^ing outside" to examine the feature 

and consequences of their internal ccjncepti;-, . (The analysis of the 

creation/evolution controversy in Chapter IXI, for example, could iiave 

as well been performed using Roberts's concept of explanatory mode.) 

This thesis is also similar to Roberts's analysis in that either study 

is significant because it deals with frameworks allowing comparisons 

between alternative world views and thus contributes to a solution of. 

social issues of an existential nature. 

o r in s of I' r .i. 1 1 c i. p 1 e s c ^ f )-:n Mi.i i.r y 
Schwab's forms of principles of enquiry in science are examined 
because his ideas have been influential in science education. In the 
following analysis it is shown that, at varic>us points, there is strong 
similarity between forms of principles of enquiry and world hypotheses. 
Those points v;hich lack similarity can be explained in terms of Pepper's 
work . 

■^'Ibid . , p. 138. 
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Princii'los oi: enquiry, accc;i:dinc/ to Schwab, arc ideas or coiK;ep- 
tions which Cocus an cnquir»n-'s idoa c^f how cMiquiry should ])rc)ceod. It 
is evident that principles of enquiry are al.so clo.soly related te> an 
enquirer ' s world view . 

We shall use "; rinciple" to stand for the ideas wliich initiate and 
cjuide any planned activity. "Principle of enquiry" tlius stands for the 
notions which initiate and cjuide the course of a line of research. . . . 

A principle uf enquiry in this sense may arise from a doctrine 
consciously known and espoused by the scientist or it may be simply 
his habit, his unexamined way of recognising his subject matter and 
his problems . 1 

Mowever, Schwab does not pursue consistent i'hilosoi)hical accounts, but 
instead he draws principles out of the examination of actual research 
reports . 

V/e are similarly indifferent to tlie original reference among 
philosoi^hic:aI commonplaces c.)f a principle of enquiry. It may 
originally specify the nature of things, of method, of "mind" ^^r 
knov/ledge without affecting its status for us as a i^rinciple of 
enquiry . ^ 

Therefore, Schwab allov;s that [>rinciples of enquiry may have reference 

to philosophical {positions. His investigations, however, clearly indicate 

that he is not concerned with eliciting those references. But it is 

clear that Schwab's five forms of [principles do have some relationship 

to metaphysical positions. 

Of principles in tliis sense, v/e find five kinds [formsj : reductive, 
ration.al, holistic, anti-principled and i primitive. Reductive, holistic, 
and anti-i>rincipled princii'les are eacli represented by subspecies. 
(The historian of [jhilosoi^hy will find none of these unfamiliar. Plato, 
Aristotle, Augustine, Plotinus, Comte, Mill, Mach, Whitehead, e t a 1 . , 
appear to have influenced a certain number of scientists . . . ) . ^ 



- >:>o^'h vJ. Scliwab, "VJhat do Scientists Do?" Behavioral Scien ce V 
(January, 1960), p. 2. 

2 3 
Ibid. Ibid . , i^. 3. 
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Schwab's flvo forms of: pruicii'lon ot; ciuiuiry will now bo cxar.Ki.ruHl 



in ticrins of Pep[)or'y world hypotluisoi;. . In uomo cai^oij there is cv)r i L'Sj >oji- 
dcnco between the two. In other casei; fonns ol: principles seem to l.ie an 
eclectic treatment ol" the catecjories of worJd hy[.Kjthcses . 

Red uctive pri n c i p i (?. s 

According to Schwab, reduc tive princi])les 

rest on tlio nC'ti.cn Lluit thinqs are as they are because of what they 
are made of. A subject of enquiry is treated, not as a thincj which 
is, but as a something constituted. The scientific account is 
sought in the constituents . 

Reductive principles are, in turn, separated into atomic reduction and 
molecular reduction . 

If one insists on recognizing orders of phenomena, the stage is 
set for atomic reductive principles. The world is seen as literally 
compou nded , in the style of a nest of Chinese boxes. Thus j-hysical 
particles constitute the organizations called chemical. Chemicals 
constitute each^physiologica 1 . Society is the structure of 
physiologicals . 

While thiero may be several versions of atomic reductive principles, 

the constant mark consists in the fact that causal efficacy is wholly 
located in the chosen constitutive elements. The constant mark of 
atomic reduction consists in the fact that the efficacious elements 
are treated as of a different order from the constituted subject.-^ 

Reductive princi-jles can be accounted for in terms of a mechanistic 

world hypothesis. The primary qualities of mechanism describe the way a 

machine works and give insight into its reality. Essentially, the 

perceived secondary qualities of a machine are reductively described by 

the actions of primary qualities. (This distinction between non-observable 

and observable, or primary and secondary, qualities re[Ji-csen ti^ the 



2 . 3 
Ibid . Ibid . ' Ibid . , [.>. 4 
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"ditlLn t'iit oilIl'i:" iLaTtxl lo by -1 iw< ib. ) I.) i r.cj.rt ]u iii\<iLy (lua.l. j l .i c:; , 



then, are l:ho (-t. toct.i.vi} ah;]^ect:L; oi LvU'inunt.:; ol a iiiaijhino. 



And , 



with reductive principles, "cauijal uificacy it) wholly Icjcatod in the 

chosen ciMis ti tu t ivu elements.""^ 

Schwab describes . a o 1 e c: li 1 a r r o d ii c I . j . f j n a s 

Thci effort to find the irreducible minimum (^f the subject-matter 
under investicjation . Amoncj sucli ]jarc\di(jmatic mc;lccules we luave "tJie 
family" of one })olitical socioloc|y, the "cell" of nineteenth century 
S'eneral |.'hy^'.iolo(jy and the "two-person qroup" of some recent sociology. 

Pepi^er's treatuiient of wfu-ld hypotheses [i^rovidcs no basis fc^r di s tinquishincj 

between atomic and molecular reduction. Both forms of reduction can be 

inter[u:eted using the mechanistic categories — the difference resides in 

how far the reduction }u;occ^uds tc; the use ' d' [>rimary cjuaJities in the 

ex[jlanation of observable [lienomena. 

Ilolis t i c ijrinciples 



terms of: formism and organicism. A sim.ilarity to formism is seen at 

the beginning of Schwab's account. 

ilol is t ic pr incii:)les are mos t conspicuous in the frankly taxonomic 
sciences — zoology, botany, minerology--arid in physiology from 
vvilliam Harvey to recent times. Holistic [jrinciples require an 
account of the subject-matter of interest in terms of the combination 
of qualifies or constituents which as organized, sets that subject- 
matter apart from all others. ^ 

The claim that holistic principles are conspi cuou:. in the taxonomic 

sciences is a clue to the similarity between a formist world hypothesis 

and a holistic principle. The root inetap'hor of formism, similarity, is 



Schwab ' s 



account holistic principles can be interpreted in 



1 



Ibid. 
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the basis fur cla f: ica l. i.on .stjlumu *s . I'"urt.li(.'riii*.U L' , in f<n:nii:;in ; 'ar lieu l.at\s 
are idcMitified uitliur by Lhuir qua 1 i. t.Lui.i , rf> la t.i uiu; , or both, Aiul .in 
hoii::iLic [>riric i } 'Iiis the :jubjec:t:-ma titer (par t:i.cu.bi r) is aecouiited C(u: in 
termu uL" a un Lciue >inbiiia t Lu>n of tiualiL.i es. 

However , an i.>rcjairi.eist wor id hypothesir.; is ::]iujcjui.^ted in tlu; claim 

that 

soine. proper ti.e^J of: the constituents; are s-onu^tiincs treated as conf<*rrod 
by their ].)lace in the organi:;.a t ion of which thc^y are parts. For this 
reason, such L'^ inc'iples are scjinetirncs called "orcjanic , " 

The imi'lication of a iictwork or intecjra ti:.wi among the constituents is 

indicative of orcfanicism. It is seen again in Schwab's parapiirase of 

Aristotle , 

"The fittest mode, then, of treabnent is to say, a man has such 
and such parts because the organization of man includes their 
presence and because they are necessary conditions of his existence." 
(Paraphrased from Parts of Animals , Bk . 1, Cha[)tor l).^ 

Here, as with the organicist world hypothecs i.s , parts (or fragments) are 

found to be implicit in the whole. 

In refilling the idea of holistic principles, Schwab makes a 

distinction between formal -mate rial holistic principles and formal holistic 

principles. 7*his is interesting because it approximates Pepper's 

distinction betv/een immanent and transcendent formism. According to 

Schwab : 

Formal-material holistic i.>rinciples fol]ow the AristoteJ Lan 
prescription in assigning roles to both the material constituents 
and to tlic organized whole . ^ 

"Material constituents" here parailf^i tnt.* ^.articulars of immanent fc^rmism. 

12 
Ibid . Ibid. , p. 7 . "^Ibid. 
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The distinqu ncj c:haracLur oil t:ho subjo(jt: ol-' intorest: i.s Lrca(:cc.l 
as cai)ab.l.(? o{' cjnibodiinont: in any ono oil a variety oC inaLeriaii^ or 
sots of parts. . . . f-^nquiry quidoci by such a view may usu materia 1 
{>arts a.':» uvidonco of the charactor o\' the wh^xlc^ since they are taka-n 
as effects or r(H]u i sites of it l^ut tlio stable e>bject of enquiry is 
the pattern, orqanization or form oxlvibitcd via the material.^ 

This i-Virallels transcendent form ism in which the nc"^rm is the focus of 

a t tent ion . Tlie norm is a plari accord incj to wliicli things q row arid arcj 

made-- the norm transcends material objects. This is im[)licit in Schwal.-^'s 

idea of pattern. Reviewing Schwab's trcatiaent of holistic princiL)ler> , 

then, there is evidence of an eclectic coiiibination of c\ito<ior li-:; of 

form ism and orqanicism, with an emf>hasis on form ism. 

Rational pr i nc i pies 

Schwab's treatment of ratifjnal principles can also be seen as an 
eclectic combiria tiori of the ca tecjories of. formism and orqanicism; only 
this time the similarity lies more with orqanicisnu 

If atomic reduction seeks its likely story in "downward" terms, 
while moieculars and holists try for a statement of the subject in 
its own terms, there is a remaininq malai-^ropic ])ossibility : reduction 
upward. Princii^les of this kind require that the subject of interest 
be seen as qiven its character by its [jlaco in some larqer determinative 
whole or by some ra tio imi^osed from without. . . . 

Most such principles have a dis titic t Pla tonic , Cartesian , or 
Do is tic cast. That is, the process of determination is rarely 
referred to a vera causa or to specified L^rocesses. . . . Rather, 
the determiner is scon as some sort of rational structure of 
rel^itions with no particular rclata (a "con f icjura tion" ) , eitiier 
subsisting in its own right or as the de fining part of the material, 
determinative surround. . . .~ 

A f ormist v/orld hyi-^o thesis is implif -1 in tliis accouiit to the extent to 

which the idea of "ratio" imi^iies a tran:^;cendent form. Sup[Jort for this 



Ibid. Ibid. , p. 8. 
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imp L icMt: i (M\ coiiiP!; I rom tin..' l.'.icL lli.it. l.itrr :'.('hw<il) d i TiL i.iiqu i sh"N hdwr.-r. 

ra L i.<..)iuil principle.'; aiu.i luj-iiM 1. -lu 1 1. i 1;. i c pr i ik; i p 1 (^s in t;hi.i followi.n>} w.iy. 

'V\n? ilistiiK.: t ion i;rr>l.:; on l.Uo \\\cA. t.h.iL. Die r<i t i o of {"o nua I -lio 1 i t i (,' 
principles ir. r,( nno thi ikj [HHrulinr t.o t.he whole i.nvesl. i ^{a t ed while the 
■^jlLl™ rat'iona l. seheincL; i:.; a form wlieise v.ir ianL:; cm" .'-.nL^spec i 
roi^jn over qre^ater reaches ol* i nvest !. (jab.Lt^ pheMiomena . ^ 

Tliiii Licems to be a difference in de(jr'..M^ rathf.T Uiaii kind, .since any 
"(jreater r cache Li of investicjabit: [phenomena" caai bi.) CkMir, Lined a.s fhe now 
"whole investiv|at:i»d . " IL has bt,'en sh(.wn abov*.? that f orma 1. -hoi i .sLic 
princi[.d.es Lmpiy trani-.cendent: form ism, if Schwab's disLincl:ii)n bet;we(Mi 
formal-hoi Ls tic ratios and rational ratios breaks down, then ratic.uial 
ratios also im[.)ly transcendent form ism. A J. so, the transparency of 
rational ratif..)s to formism is set„'n in Schw.ib's ilir'ai-.e "the ratio of 
r a t i o n <j 1 s c h e in e i s ^.i f e) r m . " 

An orrjanicist world hypothesis i. s im: Lied by rati(jnal princij'les 
in the claim that the subject is "tjiven its characti^r by its {.lace^ in 
some larger determinative wiiole."'^ This "larqor determinative whole" 
appears very much like Pef^per's treatment tjf the "orcjanic whole" in 
which all c>:[;crienco is found to bo successively integrated into lar^jer 
and more coherent wholes. Als<:», in organicir^m, as the organic whole is 
reached, the system becomes nu.'re determinate — an im[.)lica tic>n of Schwab's 
"larger determinative whole." (Pur theniK^rc^ , in vir>v; of the impli.ed 
organicism of the excerpt of Teilhard de Criardi.n's writing in the prelim- 
inary analysis,^ it is interesting -to n^te Schv;ab's claim that rati(Mial 
princiiUes can have a "Deis tic cast.") 

1 2 3 

Ibid . , i^. g. Ibid . Ibid., o. 8 

4 

I'his socticjn of the prel.iminary ..ma lysis is f^'und in Aj.'iiendix IT 
i-V. A40-A47 . 
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Ant i -| ■! i m: i i ' 1 1 -s 

An L i-i 'i; 1 lu; i. 1 '.l.rs t^* 1)-.-' <ui 'r.l.cct ii.- ticdtiufnt , ■< i, t. i v i sni , 

rurmi.sin, inucl uni i. iun , *incl (.:on t t.w t u, i 1 i, ; ;ni . Th** I i i lui i mm Nrliwal-':; .maly:; i 

sliMW:; a { »ol; i t. i. v i : U. inf luiMU'^'. 

Tlir iimst-. c't )n; ij )i cui of . iti t i -j i i k m p 1 < v ; .uisi^ t'rtwn viiul oinhi'dy 
Lhe f.nnili.u' v i.(.'W tluil: iumi.'Ik:(.! oiujlit; to avoid j inc i ; a I m j i > LI r 
({..ir may avoid thj.Mii without. liikI in; t^onliait. t.<.> rt.?por:t tJu; taot.s. 

WliaL i^ro}HM'l.y ^ const;. il:uLns "I In-" l"a(.:t_i; t. hiMi Imv-oiuo:; Lho (:(Wi?rt: issuo 
o i; principle.' . 

This view i.s str.i k iaujly 'liiiniLai: t:o ! 'a; >j ' : ; ai,:<.'onnt. o L' i lo;.; i t. .i v.L::.in , 

'rht.)r»j i!;^ a tJu'ory oL' kn'.)wLiM.lcu.' i.:< | i t: i.v i.r.in which <ipp()..i i;:; t^ri 

anu^unL tc' t:lio } 'ro{x.njition tiliat: idoaliy k:u)wlecl(]e should coiisist: 
hclioL'.s foundf.y] c^n data. I.iini d ric:a I facts ^dionld ideally be all 
eiTij.'ir ica 1 data^ (pointer rcadintj:.i and tlu^ cor relations anioni) 
tlioso) . . . . 

Schwab dis tintjiiishes thrt;e varieti.es c d" an t i -[ irinc i i^'j.e , The 

first ccMicorns l>iws of nature; in adiiition to .sh^'wiruj similarities t.o 

Pcr-ijcr's positivLst acccmnt, it c(Mi tains' t.ractis o 1 fojini.sin and rpecdia n i s;n , 

On the one hand, "the t"acts" take the forni nl " laws"--alfjobraic 
t.»r verbal equations whfv^-e term::; are alle<]ed to bo in one- to -one 
corresi.xDndonco with senso-GX]jerienc<-^d and "objt^ctivoly" di:;cretG 
aspects of the subjoct-matter. 'I'hus "fat.-'ts" are the sensible 
covariancos c^f measurable parameters. it should be on^phasized that 
tho n.a thoina tics involved in sucli enqu-i rio;.^ i.s treated as a systr.?m of 
notation or me^isuromon t . The^re is abhorrence of the rationalist 
notion that mathematical functions exprc^ss rational structures to 
which the world might bo expected to conforin.-^ 

The -i mi-^l ica t ion in the last SL.itement, that '.miIv particulars exist: anci 

tlio conccjmitant denial of tran-scencKsit t'rn:m:.">, rotJ.^Hd.s mechanism. 

Mec 1 la n i sm i s a 1 s o reflected by the r, uq cj e s t i. o n t. i la t c i u; i n t J t a t i ve 
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measurement is necess.;ry to know tlio "facts." Formism is implied in 
the idea of "correspondence" between equations and experience. 

Schwab describes another variety of anti-principle — causes. 

Elsewhere one finds "the facts" defined as an tecenden t-conscquent 
"causation." This way of enquiring differs in no important wise 
from the J.S. Mll.lsian formula. The world is seen as a web of 
partial uniformities whose separate strands — of invariant antecedent- 
consequent relations — are the only proper objects of enquiry. . . . 

For the purposes of an etho-psycholoyical study of the scientist, 
it is useful to note that the causal anti-principle is Millsian also 
in the fact that it invites the "method of differences" in all its 
compact neatness as the basic experimental design. 

Here, the idea of causality as involving discrtjte entities or events 

suggests a mechanistic v/orld hypothesis. Tlie idea of a web of partial 

unifo-rmities made of "strands" hints at contoxtua ■ ' sm . 

Contextualism is more evident, however, in the last variety of 

anti-principle. In this variety some phenomena are considered to be so 

unique as to be beyond the scope of scientific investigation. This idea 

of uniqueness and the despair of ever finding "covering laws" relies 

heavily on a concept of context, which is well developed in P e{;|.>er ' m 

contextualist notions of quality, texture, spread, and fusion. 

Primitive x.)rincipl es 

Primitive jjrinciples are interesting because, while they cannot 

be accommodated with any particular world hy}>c)thesis, they can be 

accommodated v/ithin Pepper's root-metaphor tho^ury. Schwab's troatJiu.'nt of 

primitive principles, therefore, represents a diff rent order of analysis. 

Immature sciences and sciences in mc^ments of frustration and 
regression often refresh their enquiries by renewed contact witli the 

"^Ibid. , :.). 10. 
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Garth of common sense. Conceptual frames which never wore or which 
seem to be exhausted are replaced by numerous ad hoc investigations 
framed in the terms^of the queries which would normally speak to 
practical problemc;. 

Thus, primitive principles represent a return to common sense rather than 

the use of sophisticated guiding concei.itiuns . Herein lies the similarity 

with original root metaphors. As Pet>per remarks: 

A man desiring to underst^^nd the world looks about for a clue to its 
comi)rehension . He pitches upon some area of common-sense fact and 
tries ... to understand other areas in terms of this one. This 
original area becomes then his basic analogy or root metaplior.^ 

Principles and hypotheses 

Generally speaking, Schwab's forms of [ ri'iciples of enquiry 
constitute an eclectic treatment of the c att-Cjuri es of world hypotheses. 
Even though the objectives, methodologies, and starting [)oints of Schwab's 
and Pepper's studies are different, it is interesting to examine how wo 
could account for the differences and similarities between their treatment 

Pepper develo[)s the root-metaphor theory in order to explain 
coherent and autonomous mo Uiphysical jjositions. In constructing a world 
hypotiiesis ho develops categori-s that are consistent and mutually 
supportive among themselves and with the original root meta]->hor. In 
developing the root-metaphor theory Pci-iper emphasizes consistency and 
a u to noil, y, although ho recognizes oclocticism in [)ractico. "Our general 
stand, therefore, is for rational clarit y in theor y and reasonable.- 
eclecticism in practice .""' In practice men are eclectic — a [possible 
explanation for the fact that Schv/ab's forms of [.rinciplcs of enquiry 

1 

Ibid . , r^p. 11-12. ^Popi 'cr, V/orld ^Iy[-'^) thoses , <J1 . 
^Ibid. , [). 3 30. 
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do not map directly onto Pepper's world iiypothcses. Schwab "found" 
forms of principles of enquiry by analyzing scientific research reports 
and debates with a view to exp'laining differences in actual onquiriej. 
From the perspective of world hypotheses, the enquiries Schwab analyzed 
are eclectic, as is Schwab's formulation. 

C ondi t. i (jn >\ ioi: no w i • u j 

A previous study"*" by this investiqator warrants review because 

Schwab's principles of enquiry are used and because some issues in that 

study stimulated the p'resent investiqat iun . in that study, an analytical 

scheme is developed for the purpose of determining the provision made in 

a textbook for students to infer how c].aims are "known." Scheffler's 

three conditions of knowledge — truth, evidence, belief — are used as the 

2 

basis of the scheme. 
Truth 

With reference to the requirement that the truth of claims is a 
condition for knowing them, the study develops; three questions to bo 
asked of claims made in a text: 

Are qualifiers present in the claim . . .? Is the claim a tautology 
. . . ? Which theory of truth seems to be implied . . . ?^ 

"^Brent Kilbourn, Analyzing the F.asis for Knowledge Claims in Science 
Textbooks: A Method and a Case Study , P.ackground Paper ^Jo. 6 for The 
Explanatory Modes Project (Toronto: The Ontario Institute for Studies in 
Education, Dei^artment of Curriculum, 1071) . 

2 

Israel Sc he frier, Cond L tion s o f Knc -/wledcje : An Introduction to 
Ep>istemoloqy and Education (Glenview, Illinois: Scott, Foresman ami 
Company, 1965) . 

^Kilbourn, Analyzing the Basis for Knowledg e Claims, p. 12. 
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Thrue traditional theories of truth — corrosi.)ondance , pragma tic, and 
coherence — are the referents for the last question. Pepper's treatment 
of world hypotheses accommodates those theories respectively within 
formism, contextual ism , and orcjanicisin , 



Evidence 

With reference to the requirement aC evidence for knowing claims, 
evidence is construed in broader terms of "sui^port," 

First, the suL>port for claims is cla.ssified as one of four types: 
report of observations of states-of-af fairs (evidence) ; reference to 
evidence; reference to theories, natural laws, or hypotheses; and 
appeal to authority. 

Second, the physical location of support in the text (and 
inclusion of a reference where approi)riate) will be used to assess 
whether the text makes provision for tlio pupil to grasp that supp ort 
as a portion of the "evidential argument," ' 

From this functional description of the evidence condition, two 
further questions of the analytical scheme are prf)duced: 

What is the nature of the support for a claim? 

Where is support for the claim located? 

A concept of evidence is appropriate to formist, mechanist, con tex Lual is t , 
and organicist world hypotheses. Api^cals to authority are aj .propria tely 
associated with an animist world hy^^othesis. By including authority as 
a form of support, tiiat previous study docs n(;t make this important 
distinction systematically. 



Belief 

The belief condition is most germane^ to the present study because 
Schefflor describes belief as "a 'theoretical' r;tate characterizing, in 
subtle ways, the orientation of the person in the world, ""^ A person's 



I]jid , , p. 16, Scheffler, CcMtditions of Knowledge , p, 90. 
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orientation in the world is reflected by (if not synonymous with) his 

world view. The final question for the scherne developed in that previous 

study is V/hat "beliefs" provide i\ basis for a claim?"^ 

It is a basic assumption for this study that knowledge claims in 
science textbooks are presented as "known" by the scientific community 
To detL^rmine whether a text provides for a pupil to infer how these 
claims are known requires that we consider "the scientific community's 
basis for knowincj them. One way to address this problem is to 
postulate that there are "beliefs" held by the scientific community 
which provide a basis for making knowledge claims. These beliefs 
can be regarded as the scientific community's "orientation in the 
world," and they provide a way of looking at and interpreting 
phenomena . ^ 

Such "beliefs" are categorized according to belief in inferential 

techniques, belief in theory, and belief in principles of biology. 

The last category, principles of biology, has been developed and 
3 

used by Connelly and consists of more specialized (i.e., biologically 
oriented) j^rinciples of enquiry in Schwalj's sense of the term. There are 
three biological i^rinciples: s true turo-iunc tion , antecedent-consequent 
event, and regulation. These principles of enquiry are used as one way 
to characterize "beliefs" of the scientific community. 

Beliefs and world hy po theses 

Tv/o issues which develop from the investigator's previous study 
show its relationship to t'ne present study. First, while no attemf^t is 
made (in the previous study) to link theories:; of truth with princi[)les of 



K i 1 bo n r n , Analyzing tiio Basis for Knov.'l(}d ge Claims , p . 23. 

^Ibid. , p. 17. 

3 

F.M. Connelly, "The Structure of PJant Ecology with Special 
Reference to the Fcosystem Concef^t" U-inpublished Ph.D. disser taticni, 
University of Ciiicaqo, 196B) . 



141 



133 

enquiry, it is clear that tlie development of those links would be 
significant in showing the complexity of the basis for knowledge claims. 
Pepper's work is important in this regard because he does postulate 
links between theories of truth and world hypotheses. 

Second, reflection on the scientific community's "orientation in 
the world" suggests that more encompassing considerations than biological 
principles of enquiry, theories, or inferential techniques are operative 
in most circumstances. It seems, for example, that an enquirer's total 
world view has influence in shaping the nature of enquiry. Pepper's work 
is helpful in that it provides a way of conceptualizing these more 
encompassing cons ide rat ions . 

i-:pistcinolo< jj. c ci J. 1 ^ji^ tu r c 
Campbell's study introduces a new t'sychological construct related 
to world view. The construct, etjistemological posture , means "the 
attitudes and beliefs concerning the nature of truth and knowledge v;hich 
a person holds — whether consciously or unconsciously, in well organized 
or disorganized fashion. . . .""^ Campbell contends tliat epistemological 
posture is an intellectual variable in that it represents "a factor or 
dimension of an individual's V/eltanschauung or world view--the conceiJtual 
structure in which an individual organizes his porce^Jtions of the world. 
The essence of Campbell's study is the development of a preliminary 

"^Douglas C. Campbell, Epistemolugical Po st ure as an Intel lectual 
Variable , Background Pai-^er No. 3 for The Kxp^lanatory Modes Project 
(Toronto: The Ontario Institute for .Studies in Kducation, Department of 
Curriculum, 1971), p. 1. 

^Ibid. 
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taxonomy of episternological posture, and it shows a feasible approach to 
the measurement of this intellectual variable. 

The taxonomy consists of twenty-three issues stated as questions. 
Possible answers to these questions represent alternative positions with 
regard to the issues. As might be expected, a niunber of the issues 
intersect the domain of world hypotheses. One of the more obvious 
intersections occurs with the follov/incj question and positions: 

What are the criteria (of validity) of truth? 

The coherence theory: absence of self-contradiction; absence 
of inconsistency with logical matrix in which truth is embedded; 
its necessity as a constituent of a systematically coherent whole; 
complete consistence with logical matrix in which truth is embedded; 
tautological structure. 

The correspondence theory: ct^rrespc^ndence between elcinents In 
the proi;osition and elements in the "real world," by reference to 
sense data (empirical verification) . 

The i^ragmatic theory: "usefulness" in practice; "workability" 
in practice; "satisfaction" in use; concei^ts defined oi:^era t i.onally 
and the appropriate 0[)erations successfully carried out; i.)redictive 
efficacy or reliability; persuasive efficacy; demons t.ratec' --opacity 
to withstand tests or challenges. 

"Self-evidence:" its negation is not conceivable; constituent 
of "conventional wisdom;" coiiorence with intuition (insight). 

Issuance from authoritative source: religious document, 
institution, or leader; political agency or leader; intellectual 
leader or other "expert" source. 

Feeling of confidence, certainty, or conviction: simple 
acceptance; feeling of commitment. 

Embedded in tradition: cultural heritage; general public agreement. 

Meets moral criterion: v;iiat ought tn be. 

Ful f il Is expec ta tions . 
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There are multiple kind.s of truth, not just one kind; each kind 
is distinct from the others and has its own set of criteria. 

The first three theories of truth are represented in orcjanicism, formism, 

and contextualism, respectively. "Self-evidence," "intuition," 

"certainty" are represented in mysticism. "Authoritative source" is 

represented in animism, while "what ought to be" reflects formism. 

"General public agreement," "fulfills expectation's," and "multiple kinds 

of truth" are consistent with contextualism. 

In his study Campbell emphasizes that 

"epistemolocjical , " as used in this L)aper, is not intended to connote 

the subtle and complex issues which comprise that branch of 

professional philosophy known as epistemology . The term is intended, 

rather, to connote the "naive epistemology" (akin to Piaget's 

"naive metaphysics") that one would ex^'ect to find in the lay public 
among people unschooled in the technical issues and methods of 
working philosophers . ^ 

Therefore, there is a striking contrast between Cam[jbell's work and Pepper' 

in that Pepper is concerned with consistent philosophical positions as 

expressed by philosophers, whereas Cam[>bell wants to measure the eclectic 

positions of the lay public. In this respect. Pepper's work is potentially 

useful as a background for seeing positions of the lay public as being 

eclectic . 

Viev/s of :;c Ltjnfre 
Munby has develoj^ed a tv;cj-part scheme for analyzing science 
teaching. The first i^art presents a way to determine whether teaching 
provides for intellectual independence or intelle ctu al dependenc e . 
Portions of Munby 's argument on this point have bu-jn used to elaborate a 

1 . 2 
Ibid . , pp. 13-14. Ibid . , p. 1. 
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concept of teaching in Chapter I of this study. Of major interest here 

is the second part of Munby's scheme: a way to determine what "view of 

science" is provided for in science teaching. Tliis part of the scheme 

is most relevant to Pepper's world hypotheses. 

Munby uses Ilagel's treatment"*" of instrumcntalisrn and realism as 

a basis for developing a perspective which indicates views (^f science. 

Munby's treatment of the two positions can be summarized as follows: 

Instrumentalist view : theories are concei^tual devices, being neither 
true nor false; the "scientific objects" of theories are theoretical 
entities and do not have an existence in the external world. 
Realist view : theories are statements which are either true or false; 
the "scientific objects" in such statements exist in reality.^ 

These two positions can be accommodated within Pepper's approach 

to world hypotheses. The Instrumentalist view is similar to con tex tual ism 

in that schemes (maps, diagrams, formulas, func:tional equations. Symbolic 

systems, and "scientific objects") are considered in contextualism to be 

instruments of man. Rather than affording a perspective on reality, these 

instruments must be seen in the context of human action — prediction, 

control, and explanation. (Pepper notes that "those who call themselves 

instrumentalists among contex tualists give these references [instruments] 

a dominant position among the categories.")"^ 

"'"L^rnest Nacjel, The Structur e of Science (New York: Ilarcouit, 
Brace and World, Inc., 1961). 

2 

A. Hugh Munby, "The Provision Made for Selected Intellectual 
Consequences by Science Teaching: Derivatif^n and A^splica tion of an 
Analytical Scheme" ( unj, ubl ished Ph.D. thesis. University of Toronto, 
1973) , p. 88. 

P e PI J o r , V/orld Uypothese s , ] j . 2 G C) . 
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Munby's Realist view can be interpreted through formism and 
mechanism? that is, these two world hypotheses have a "Realist" 
orientation. In mechanism, while a distinction is made between primary 
and secondary qualities, the primary qualities (Munby's "scientific 
objects") are considered essential to the description of a machine and 
give insight into its reality. Within formism, "scientific objects" are 
forms of matter and as such have an existent reality which is also 
consistent with Munby's Realism, 

Munby's concepts are limited to views of science and hence are 
more narrowly conceived than Pepi^er's encompassing notion of world 
hypotheses. However, in developing a pers.^ective for dealing with views 
of science, Munby examines two explanatory paradigms and makes this 
conanent . 

The paradigms are examined to reveal how each im^^ies a different 
view of science (as the way to explain or as a way to explain) , and 
to show that pupils can derive a different view of science itself 
and a different view of the world, fr^jm each.-^ 

It is clear that Munby sees the [potential for a view of science to 

contribute to a student's view of the world. Pepper's approach to world 

hypotheses has potential as a more '.rJaljoratc v/ciy of conceptual i ziru] 

these views of the v;orld. 

Argmuent-. and A u t hor L Ly 
Russell has used Toulmin's "arguincnt-i^attern" in examining 
teacher arguments to demonstrate that the form of these arguments can 

"^Munby, "The Provision Made for Selected Intellectual 
Consequences by Science Teaching," p , ia . 
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imply different concepts of authority. He concentrates primarily on 
Toulmin's pattern (data, conclusion, warrant, backinq) to analyze 
science lesson transcriptions, jjo.d accor:U.icjly his study intersects 
world hypotheses. 

Toulmin first distinguishes between the claim or Conclusion (C) and 
the facts or Data (D) which support the claim. His second distinction 
identifies statements of the type "Given data D, one may take it 
that C." Such statements are referred to as Warrants (W) for their 
function of justifying the move from Data to Conclusion.^ 

In addition to the question whether or on what conditions a warrant 
is applicable in a particular case, we may be asked why in general 
uhis warrant should be accepted as having authority. . ~ ! Standing 
behind our warrants, . . . there will normally bo other assurances, 
without which the warrants themselves would possess neither authority 
nor currency — these other things we may refer to as the backing (B) 
of the warrants."^ 

It is Toulmin's notion of "Backing" which intersects with a concept of 
world hypotheses. Backing "may be a statement of fact. . . . 
Pepper's work shows quite clearly that world hypotheses influence what 
is considered to be "fact." Therefore, in some cases the Backing for a 
Warrant may consist of a conceptual persi^ective or world hypothesis. 



Thomas L. Russell, Toward Understandin g the Use of Argument and 
Authority in Science Teaching , Background Paper No. 7 for The Explanatory 
Modes Project (Toronto: The Ontario Institute for Studies in Education, 
Department of Curriculum, 1973) . 

2 

Stephen Toulmin, The Uses of Argument (Cambridge: Cambridge 
University Press, 1958) . 

3 

Russell , Tov;ard Understanding the Use of Arg ument and Authority 
in Science Teaching , p. 6. Capitalization of the first letter oF^To"rms"~ 
representing elements of Toulmin's argument-pattern is consistent with 
Russell's usage. 

4 

Toulmin, The Uses of Argument , p. 103. 

^Russell, Toward Understandincj the Use of Argument and Authority 
in Science Teaching , p. 8. 
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This can be seen in the followiuq. 

Toulmin presents three Warrants which might be used to 
move from Datum to Conclusion in an argument: (1) "A whale 
will be a mammal.", (2) "A Bermudan will be a Briton.", and 
(3) "A Saudi Arabian will be a Muslim." He then points out 
how very different are the Backings which can authorize these 
three Warrants. The first Warrant is supi^orted by a scheme 
of taxonomic classification, the second Warrant is based 
upon a particular set of legal statutes, and the third Warrant 
is backed by statistics which relate nationality and 
religious beliefs. 

In the first case, for example, the Warrant is not only supi.'orted by a 

scheme of taxonomic classification, it is also supported by the 

formist world hypothesis, the root metaphor of which forms the basis 

of classification. Deny the intuition of similarity and the- Warrant 

"A whale will bo a mamimal" will not be supp^^r t':-d . Thus, Pepi^er's 

approach to v;orld hypotheses can serve as a mc^re oncomi^assing treatment 

of Backing . 

Summary 

Six studi^^.s related to the [jresent investigation have been 
examined in this chaf'ter. In each case, the conceptual framework of 
the study examined is shown to be related to the conceptual framework 
developed by this investigator in Chapter II, based on Pepi^er's 
api>roach to world hypotheses. Further, it is seen that in spite of 
the fact that eacli study examined here h.-.is a concej^tual framework 
related, tliough not centrally, to aspects of the concept v;orld view, 
PeiperVs approach to world hypotheses is relatively more adequate for 
I'urposes of the present study. 

"^Ibid . , 9. 
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CHAPTER V 



A CASE-STUDY APPLICATION OF THE SCHEME: 
nuALlFICATirjNS , CONDITIONS, AND LIMITATIONS 

Introduction 

As noted in Chapter I, this study has three distinct argumentative 
steps. The first, development of a conceptual framework based on Pepper's 
World Hy^-^otheses , has been completed in Chapter II. Demonstration of the 
significance of that conceptual framework for confronting certain 
contemporary curriculum issues, the second ste;^, has been accom|)lished 
in Chapter III, and related research has been examined according to that 
conceptual framework in Chapter IV. The final argumentative step 
remains. The concei^tyal framework is used as a scheme for analyzing 
science teaching materials, in order to consider its usefulness as a tool 
for examining one of the realities of science education: the materials 
used by learners. 

Systematic analysis of coaching materials is extremely complex, 
both methodologically and substantively. For that reason, claims made 
about the usefulness of any analytical scheme must be qualified carefully. 
Here the claim is made that the scheme can be used to detect world 
hypotheses projected by written material (in tliis case a biology textbook) . 
Qualifications on that claim, and especially the conditions under which 
it can be said that world hypotheses are projecte d by written material, 

140 
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are to be articulated here as precisely a.s posi^jible . These, of course, 
constitute certain liiiiitations on this portion of the study; others arise 
from limitations of Pepper* s work itself, and are noted. 

This cliapter has four parts. The first, "Scope of the Analysis," 
outlines the nature of the information to bo obtained from this case-study 
application of the scheme. The second, "Analytic ConditLons," discusses 
substantively the way in wnieh the informati.on is obtained. The focus 
is on development of the concept of projection . Also, this part deals 
with several theoretical and methodological problems, especially those 
involved in specifying a unit of analysis . The third part, "Notes In 
Advance of Reading the Analysis," prepares the reader for detailed 
exaimination of the analysis its-^lf. It delineates how the analysis has 
been done in light of the first two parts of the chapter, and provides 
information about the way the analysis is preseuited. 

The first three parts of the cha[jter implicitly and explicitly 
point out some of the limitations of this [-ortion of the study. The 
fourth part, "Critique of World Hypotheses , " d.iscusiies limitations 
imposed by using Pepper's work as tlie basis for the conceptual framework 
developed in this study. The investigator contends that Pepper's work 
can certainly be appl led to curriculum prob Lems , as seen in Chapter III , 
but tliat it cannot be accepted uncritically. Accordingly, this concluding 
part of the chapter briefly reviews published criticism of World Hypotheses. 
Arising in part from this criticism is the inves tigator ' s own critique 
of selected as[)ects of Pepper's treatment, which is meaningful only after 
the reader lias examined the analys is i tso 1. f . 
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Scope of the Analysis 
The exploratory nature of this study has been discussed in 
detail in Chapter 1. The analysis which constitutes this portion of the 
stady is limited to examination of a sinyle biology textbook. The 
results of applying the scheme to that textbook appear in A])pendix IV, to 
which the reader's attention is directed at the approi-riate i>oint later 
in this chapter. Discussion oC the analysis is reserved for Chapter VI 
and is centered around questions concerning usefulness of the scheine 
in the overall coiiL^xt of this study. 

Selection of the tex t bo o k 

The investigator chose a biology textbook for three reasons. 
First is the consideration that a biology textbook would provide a 
larger data base for reflecting on the amplication of the scheme than 
would, say, a textbook in the physical sciences. Thus, one might 
typically expect to find more organicist assumiytions" under lying knowledge 
claims in biology than knowledge claims in physical sciences. And 
classification, involving concei.'ts of ideal tyi^es, assumes characteristics 
of formism — a situation perhaps less likely to be found in the }-^hysical 
sciences than in biology. Still, because of the intimate relationship 
between molecular biology and the P'hysical sciences, one might ri'^::o 
find elements of mechanism and contextuali sm i-rojected in a iii^^Logy 
t<:!x tbook . 

Second, a biology textbook was selected because tlie discussion of 
man as a biological phenomenon i s commo n : > I a c e i n g ener al bid og y tex tbooks . 
Man is often the focus of discussion as an exemplar of. biological 
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phenomena and as a species fitting irito tlio community of living things. 
Inasmucli as social issues center on mari, the ch(;ice of a biology text- 
book, describing aspects of man, adds to the significance of this study. 

Finally, a pragmatic reason foi a;: . /;.:ina a biology textbook is 
that the investigator is familiar with i; .';ta::tivc issues in biology, 
which is helpful when reflecting on wiiether some wenrld hypotheses are 
associated with substantive issues in biology (one c[uestion guiding this 
portion of the study, as noted below) . 

The textbook to be analyzed was selected from among the six 
approved in Ontario as student textbooks and supplementary references 
for Grade 13 general biology."^ Each was assigned a n'imber, in order c;f 
its presentation in Circular 14 . The titles and bibliographic details 
of the textbooks, together with their assigned numbers, are as follows. 

1. Biological Sciences Curriculum Study, Biolo gical Science: An Inquiry 
into Life (liSCS Yellow Vorsioii) (2nd ed. ; New York: Harcourt, Brace 6. 
World, Inc., 1968). 

2. Biological Sciences Curriculum Study, Biological Sc ience : Mol ecu3.es 
to iMan (bscS Blue Version] (rev. ad.; Boston: Houghton Mifflin Company, 
1968) . 

3. D. Galbraitli et al . , Biological Science~- I'rinc iples and P atterns of 
lA_re (Toronto: no I. L , Kineharl., <niri W.insl.cHi of i.'<i;iad-.i , Ltd., i/JO(.) . 

4. D. Penny and R. Waern, Biology ('I'oronto: Sir Isaac Pitman [fJanada] , 
Ltd. , 1965) . 

5. P.M. Specxl, G eneral Bi olutjy (Columbus, (.'hio: Charles K. M(;rriil pAJoks, 

■^Ministry of Lducation, Laiturio, Textbooks : Circular 14, 1972, 

pp. 77, 90. " 
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Inc. , 196C) . 

6. Biological Sciences Curricuiuin Study, High School Biology [bSCS Gree n 
Versiori) (2nd ed., Chicago: Rand McNally & Company, 19G8) . 

A random numbers table was used to make the selection from this list. The 
textbook thus selected for analysis in this study is General Biology by 
F.M. Speed. 

Information soug ht 

Conclusions drawn in this portion c^f the study are limited to 
aspects of applying tlie scheme. There is no attempt to make generalizations 
concerning the extent to which one world hyi^jthesis is i^rojected, as 
compared with others. For example, there is no attomi^t to make a claim 
about which world liypotiiesis is projected i -redominantly in Speed's General 
Diology . Furthermore, there is no attempt to make similar claims with 
regard to biology textbooks or science textbooks in general. Nor is 
this study concerned with determining what effects projected world 
hypotheses hcive on students. 

Claims ■■>{: that kind would, of course, be relevant to the .1 ues 
discussed in Chapter III~~issues concerning the significance of this 
study. :.t would be very useful, for example, find out whether a 
mechanistic v;orld hypothesis is implicit in most science textbooks used 
in schools in North Amf^ricci , and whether studciuts are affectt.-r.l in 
s[jecific ways by mechanism. Such informatic;n wcjuld be crucial to 
deliberations about curriculum change, in view of the suc.i.al prolyl ^'ins 
discussed in Chapter III. 

flowever, the kinds of conceptuaJ. [)robiems which this study deals 
with are prior to applications like these. To be sure, if projected 
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world hypotheses had no effect on students, the s iqni f icance of this 
tliesis would be severely undermined. The investigator assumes that they 
have some effect, but tests of that assum])tion are beyond the scope of 
this study and also have little meaning unless the assumption is first 
clar if led concern tual ly . 

Three questions 

Tiiree questions give structure to tlie information sought in this 
portion of the study. These focus the reflection and commentary on the 
analysis . 

First, in v/hat ways are messages ab(Out world hyiJOthesos [.^resented 
to students? For example, are world hypotheses always [projected implicitly 
or is a framework provided for making the student aware that claims are 
stated from v;ithin a conceptual perspective? 

Second, arc some world iiypo theses associated with underlying 
issues in the textbook? For example, are some world hypotheses associated 
with substantive issues in the discipline of biology? 

Third, what difficulties are encountered in the application of 
the scheme? This '.question concerns, for example, inherent ambiguity in 
the world hypotheses or the sections analyzed v;hich makes a "judgment of 
projection" difficult. Or, it could involve ]jroblems that develop from 
the stipulativc definition of prc^jcction, c;r from contt^xt, or from the 
unit of analysis. Such [>jtential difficulties have to do with tiie 
conditions of the analysis-- tiia t is, tlie ccmditions under which claims 
made about the usefulness of the scheme can Ijo subs t.ui t J.a ted . 
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A nalytic Condi ticM is 
Five conditions of the analysis are discussed in this section. 
First is the specification and justification of the concept of projection. 
Following this is a discussion of appropriate methodologica l conventions. 
The next portion outlines what constitutes an argu ment that a world 
hypothesis is projected. Then, arising from considerations of projection, 
there is discussion of an attitude aj-propriate to analyzing material. 
Finally, there is an examination of the i^robicms involved in specifying 
a unit of analysis . 

Pro jec tion 

It is assumed in this study that W(.)rid views im:;licit in written 
material potentially affect students. A model for this interaction 
includes the idea that there is some "meaning" that "is given" to the 
student in written material, and further that the student has the 
capa-^rity to "pick up" this meaning and incorLK-)ra te it into his existing 
conceptual structure. On the one hand, then, there is written material 
which contains meaning (doscribable in terms of world views as conceptual- 
ized in Pepper's world hypotheses), and which thus particii^ates i.i 
"giving" meaning. On the other hand, there is the student whose [JOtentOai 
active role in the i^rocoss is "uptake" of that meaning. 

This model is u:::3eful for clarifying a claim tiiat world hypotheses 
are projected in written matc^ri.al. 'i'he present :;tudy C'.)nce:«ti.ater> on 
only one element of the process — textual material and its meaning 
against the background of world iryixjtheses . DeSidte the importance r.f 
considering the other oi emen t— i . e . , students' interpretati<)ns of science 
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textbooks whicl^ they road-~it is beyond the scope of this study to dc^ so. 

It is assumed, then, that there is some "moanincj" more or loss 
inherent in written material which is "thrust out," "qiven," or "extruded" 
and iias the potential for beinq "taken up" by a student. In Cnapter I 
thxs investicjator has proposed the term j'ro jectio n to capture this 
quality of "meaning-qiving" by written material; accordingly, written 
material can be said to project a wcu'ld hypothesis. An appropriate 
definition for project ion is now sti])ulated to account for the specific 
requirement that must be mot if the term is tc be useful for purposes of 
this study. 

The requirement 

A concor:'t of projection is needed whicli i^resents a continuum for 
analy:;!ing material that strongly suggests a world view to material that 
weakly suggests a v;orld viev^. In otl:ic^- words, a concept of :.)rojection is 
requir:d which will cover cases whort,^ a world vJ 'jw i^;. explicitly expressed 
(e.g., Pepper's description of a mechanistic world hypothesis is 
explicitly exj.'ressed) , and which will cov jr cases where material vaguely 
impli'js a world hy:-othesis but novortheless docs seem to i.-roject some 
world hypothesis. 

This requirement is reasonable since :i continuum resi.-ects the 
fact that tiie impaci: v,'ii:h which W'orld hyi^othescs are i^erceived micjht 
depend upon the student as reader. As nested abr^ve, the thrust of this 
study is not to find ouu v;ha t cho student as reader does in fact "pick up" 
erom verbax L.attjrial. IJev-.^r tn.jless , it is recogriized that the study 
derives its significance from this cm].irical issue, and that to(> narrow 
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a definition of projection might Gevereiy limit the usefulness of the 
concept. This is taken inco consiclercition in developing the followinq 
stipulative defi.nition of projection. 

StipuLative definition of i.^rojection 

The justification for the foilowincj definition of projection is 
that It provides clarity and incorp^ora tes requirements considered useful 
for a reasonable analysis of a science textbook. A section is judged to 
project a world hypothesis if any or ail of three conditions hold: 

( 1 ) if tlie section overtly ex p resses a world hypothesis . The 
following statements provide an example. 

The time iias come to reali::e that an interpretation of the 
universe — even a positivist one — remains unsatisfying unlo^.s it 
covers the interior as well as the exterior of things; mind as 
well as matter. The true physics .is Lliat which will, one day, 
achieve the inclusion^of man in his wholeness in a coherent 
L^icture of the world. 

These statements are judged to project an organicist world 
hypothesis because of the stress on wholeness, inclusiveness , and coliero';- 
The i-)rojection is cwort in the sense that the issue discussed concerns 
hypotheses about the nature of reality. For a section to overtly project 
a v;orld hypothesis, it need not necessarily be stated in PeiJi.)er's 
• rTTiinology, but do<.-.j need to express views directly about interpreting 
the nature of reality. 

( 2 ) if a world hypothesis mus t be assumed f or tlio sec t ion to bo 
' '^'^ ^ e x a m ; J 1 e : 

1 . 

Pjerrc Teilhard de Chardm, lii^l.J'h'-:_ri^jl!K£iK.-^jwjf Man (London: 
Wm. Collins Son Co., Ltd., 195^), p.'.'lO. ~ 
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All recent experimental evidence indicates that nucleic acids are 
the molecules that exert primary control over the life procesGes 
of all living organisms.-^ 

The mechanistic world hyiX)thesis behind this statement is not expresr^ed 

overtly. Portions of that world hypothesis entail the notion that 

observable piienomena in the world (in this case, life) can be explained 

by (accounted for, reduced to) the interactions of discrete particles 

(molecules, atoms, electrons) which have location in time and space. To 

reject this assumed position renders the statement unintelligible 

(possibly meaningless, at least inconsistent). 

(3) i f the section implies a world hyp othesis (yet it cannot be 

readily demonstrated that the hyi.>othesis must be strictly assumed for 

the statement to be intelligible). Again, an exam[Jle : 

Possibly you will be surprised that tlie d^ita of biology can be 
united ii. a theory. ^ That is, all tiie facts can be seen as part 
of a unified wiiole.''' 

Because of the reference to a "unified whole" the^^3e statements would be 

judged to p-jroject an organicist world hypothesis. Yet, althoucjii the 

statements tend to imply this hyix:> thesis , it is difficult to imagine that 

denial of the organicist position renders the statements unintelligible. 

Methodological conventions 

It is necessary to elabor^ite two raothodological conventions, 

adopted for trie analysis, which riel{.> clarify the idea of projection. 'I'he 

first concerns what is meant w)ien it is s.iid that a s.tatement. [)roj(.,'cts a 

"'"BSCS , I i Q 1 o g i- c a 1 S c i e n c c? : Mo 1 ecu le s to r]a_n , p . 215. 

'^BSCS, Bj. ological Science : An Incjuiry into Life, {>. 721. 
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world hypothesis. Each world Iiyi^o theses has a nurnbor of identifyincj 
features; it is unreasonable to expect that all of these could be 
projected by a single section of text. Hunce, the convention is tliat 
projection of a wurld iiypothesis is asserted if at least one identi.fyinq 
feature of that hyi^thesis is projected in a section. 

The second convention devGl(.)ps from tJie investigator's notion of 
logical ly p^rimi tive characteristics of wt.)rld hypotheses. hoqically 
primitive characteristics are either explicitly stated for a world 
hypothesis or are implied directly by its root mctai^hor, categories, nr 
theory of trutli. (Pepper, of course, cxfj-licates each world hypothesis 
only in terms of its logically primitive characteristics.) If a section 
of text could be interpreted as projecting mc^re than one world liypothesis, 
the convention is that a judgment is made strictly on the basis c^f 
logically primitive characteristics. 

The need for this conventicn originates in the consideration of 
Pepper's claim that "adequate" v/orld hypotheses are so by virtue of tlie 
fact that tliey can account for most i^^henomena put before them, including 
characteristics (.>f other v/orld hypotheses. Two examples will be of 
assistance. First, an organicist's intuition of integration can be 
accounted for in terms of mechanism, formism, or contextualism; second, 
the mechanist's penchant for quantification can bo accommodated within 
organic ism, formism, or contextualism. 

In the first oxample, despite the fact that tliroe other world 
hypotheses could acc^>unt for a concept of integration, the basis for 
saying that integration is an identifying feature of organicism (and rmt 
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anoth-r world hypn t hosis ) is that it is a hnj i.ca i.l.y primitive charac tor istic 
of oryanicism. (It is tlie rout luutaphor uf that v;orid hypothesis.) In 
the second exainpli^ quantification is considered an identifying feature of 
mechanis m (and not one of the other world hypotheses) because cjuant if ica tion 
develops directly from the effort to specify the efficient j.^arts of a 
machine (e.g., location and mass). Machine is the root metaphor of 
mechanism, and quantification is implied directly by it; Iience quantification 
is a logically [primitive characteristic of mechanism. 

With these two examjjles in mind, consider a problem w[iich arises 
in the analysis of written material. Again a specific examine .is heii>ful: 
a situation in which reference to quantification in the written material 
is used as the basis for judojlng LtiaL mechan i: -.in Is 1^:0 ject(.?d . The use of 
quantification is not inconsistent with, say, an organicist account. But 
quantification is not a logically {-...imitive characteristic of organicism 
(or formism or C(.ntoxtualism) . Hence the judgment that mechanism is 
pro j ec ted . 

The justification for this convention is that it allows claims 
of projection to bo made on the basis of written material alone. An 
alternative convention would be to determine the author's conceptual 
i..>erspoctive and lot that be the cc;ntext in which all judgments W(^uld be 
made. Another convention would be to lot a .studejit reader's j>erceptions 
of what is projected serve as the context in v/riicii judcjments are made- 
Resorting to the "auth'-u-'j |,>osition" or to a "^'tu(hjnt reader's [Hjrco|.)tion" 
are bc^th beyond the sco[.>e of this study. 
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In the analysis, of CH.)ursu, clairiirj of: j u"o j i}C Lior-i must: be 
su{4X)rt:od by an ev.idon L.i.al arquiiiont wliich Lolls why a socLion is judcjod 
to project: a i^ar t:icular world hyi 'ot:liusis . The form c^f tlie arcjumcMil: is 
t:hat one or more clui-;ac' Ler i..sl:ios of a world hy|)oLliesis must corrcsi.ond 
to one or more elements of the secticMi cinaly:::ed. From this it is 
evident that a section ct)uld i^roject moro than '.)ne world hypotlicsis. i-Vu; 
example, botli mechanism and formism ar(! i.)rnj(,H: ted in the followiiicj 
i>araqraph . 

The musculature of the limbs of ainplubians arul terrestrial 
vertebrates such as lizards, birds, and mammals follows a similar 
pattern where the operation and att:achment of muscles are concerned. 
In all cases the skeletal muscles are arranqcd in antagonistic 
[jairs — when one contracts, the (^ther relaxes. One of tliese muscles 
bonds the limb and is called the f l exc u'; the ot!icr straightens the 
limb aiKl is known as the ex ton so rT^ 

Mechanism is projected in this paragraph because of the assumi^tion of 

the i-jrinciples of a lever for muscle o(M-ration. Formism is projected 

because of the assuinption of the formist rout metaphor (similarity) in 

the claim that "the musculature . . . follows a similar pattern." 

Attitude 

There is an api^ropriate attitude to be taken when using the 
analytical scl^eme, v;hich qualifies claims of £)rojection. It is r.^x^'ressed 
during the analysis ijy asking what world liy])uthosis best accounts for 
what is stated. '['his attitude formally recoqnizi.'S thc^t seldom is tht^ro 
a "correct ansv;or" ^''jncerninq claims of [.to jection . For cxam]jle, in 
ambigucjus cases there is clearly the ciiance tliat different world 

"^Speod, Go r i e r ..i 1 Bio 1 o g y , p. .] . 
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hyi -othoses may bo judqud c\s bcinq pro jucLotl . And, it: II; easy inkujirif 
that in those c.i^jos tho conceptual porspoctivo nf. a reacior micjlit contribute 
to his idea of what is [a'ojoctod. For .in:;taiico, v;o cnuld luipposo that 
inatorLal projects a lioiistic porspoctivo, l)Ut is ambicjucms as to whctlior 
contcxtuali sin i;r ocjanicism is projoctod. ( 1. 1 is always possible, in 
cases of this :.urL, that there is not enouf-jh i nl;orina t Lon j.a-esont in the 
material to make a judgment about li ch w^-rld hypotliesis is projoctL^d,) 
It is i^Lausii^lo that if a reader's own conceptual ( 'orsj ^ec tive tended 
toward oryanicism, he may judyo tiie materia L as i re j ec ti.ncj orqanicism in 
this case . 

Consequently, tho attitude oi: seeking a "C'../rrcct answer" tu the 
question of projection is misleadiruj. Rather than ask "Which world 
hy{)<->thesi:> i_s i a:o j ec ted in this section?", un appropriate attitude is 
''^ '^hi.:. :.\ :iorl.d h ypothes is best a i ts Cc^r wlia t is said in this sect ion , 

and Lhero , .LO we shall say that u.iO section p ro j e c t. s that h y po t h o s i ? ' ' 
This a't. LLu i' t-) be taken during tho analysis, and the concomitar\t 
clarif: . o:!-- .at it gives to projection , effeccively reduces tho gravity 

^ about "knowing" tiic cor roc- 1 analysis of a section. It 

docs S'. by putting claims about projection in t»-rms of reasor\able 
judgnie -.s to be argued for within the conditions of the analysis, namely 
.'rejection, m^;tiiL>doIog.i cal conventions, urguiaent, and attitude. 



1 

It iLJ rujt assumed that p-jopLe "riave" otjr- (,r aiiot.h'-r oL I'ei'p«'r-'s 
wo rid h y f ^o t h e s e^ s in c o r po r a t od in t h e i r c 1 1 c op t u a 1 (. r u c t u r c r; . T t i s 
assuiTiod that they use S(jmc concep'tual p(}rspectivo (i-robably nc^t systematic) 
which can be analyze^d using v;orld hy].)otheSL^ii . 
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LLi-i!:" Ji^^iL^ y-lh' 

The last aiMly Lie t:oiid i.L.i.on It'fl. foi; d.i scuiii; j on i.s t:h(,.' :;{.)( -c i I". i( 
lion .uul ju[;t.-.i l;.i(.\iLi(-)n oC a unLU u\: ana ! ; i i; . 'I'l:,.* . >| r a t. i < )na 1. a:.;}'.x;t. ( 
thiij anaLy:jis i:; t.lio ruakiauj uf j udiiinun l: ■ , ba^;od on arviimiont, alxnil: 
world hyi'OthusoG iTo jectiod in wiriLten nia Loi; i.al . Thoi.;o judcjinonts , ol 
cour-;cj, are cdx)ut: 'jpocific pioceu of ina tier ia l--un i tai of analyiii'i. Tliur 
seum to bo at loast two avenuea wliicli can he |)ur;.uiod in spocifyinq a 
unit of analysifj. I'iic unit could bo rig id . That ia.; , a si-ocific unit 
(o.(j., ^ujnt(.:nce) could be pre5jc r il.icd . If a sentence were tlie unit of 
analy-sis, then o.ujh sentence would bo oxarnined systematically to stM_^ 
which world hy^otnesis wm"» i)rujected. 

On the otiier hand, tlio unit could l)0 flexible, as it is in this 
study. Accordingly, the unit anaLyi:ed is .S( Jine t imoL-j a paraqraph, otlier 
times a sentence,', several ] ^araqra^jhs , and so on. Par this study the 
flexible unit of analysis is called a so ction , and the ciioice of how 
much material the section includes is determined primarily by considera 
tions of context (as discussed belov;) . 

The specification of a rigid unit of analysis would proV(3kc or 
incrcjasc difficulties which are not so serious if a flexible unit is 
specified. Kurther, it is arqued below that, while the flexible unit 
of analysis may bo a [^araqruj^h, s»enterir;(^, flnase, o-tc, the -iuJyptianU ve 
un i t (jf an a lysi s is clearly defir^ed as that p')rtJon t.f material (within 
the flexible unit) correspondinq to some cliarac teristic of a v/orld 
hyiKjthesis. In other words, .x q- ■ rieral iza t i ' -n may lui madij ab-)ut, say, a 
[.-araqraph, such as "tiiis ;.araqra[/ii [projects woa.d.d hyfotliesis X." 
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HoWi.'Vt.T, Lho ^ m:^^^ rt.-fi-ii; (inly t«» t:hn:;u pi u'l. i oiis of i.ho 

paracjraph t-.h.iL com'.-;; ■( 'ii-.l Ik.) char.K.: (. ,i, L i (.-i; of wlmM.cI hypotihos i :.; X. 

Kiqitl unit of ana.I.y:.;!:; 

ar:<; a L l. rac t .i.vt^ I'raLurcj:.; to t]\c :;,p'Oc .i. 1" i ca l, i ( ui of ..i ri(jLd 
unit of anaiysii,;. ('no of liiiosu 1.3 " proccjciura 1 (.:on:.i i ta.'ncy . " Aii an 
oxarnpU^ suppuj^c tiliat: s on t: one o liad boon iJpoc i f ii..-tl a^.; Liu? bas ic unit: of 
analysi.:^. In that: oai;>o, thoro wouiid bo no ijuo.sti^.)n alM.n.it tlio matorial 
to which a claim of pr.'joction rofors. l"M-ocodurai ly tlii-> would bo 
convonient, if a cun.sonsub wore siUKjht arnonq indopendont i nvos tiqa to; rs 
on a sample of inateriaL, since oach invcstiqator would be analyziriq the 
sair.c sentences. If disaq reenient ocr:urred, it. would not b(.^ duo t(.j tlio 
use of diffrn-ont units of analysis, but c^>uJd bo <ittributod t^) different 
Dudcjments abt.ut £;pu-cific se:itencos. In short, the Sj -eci f ica tion (..f a 
rigid unit of analysis is attractive because it wcmld {promise a certain 
deqroo of |.>roeedural consistency in. the application of tiie scheme. 

A second ..ittractivo feature of s[.>ocifyirvj a rigid unit of analysis 
is tliat it would render the results of tlie analysis suitable for 
quantification. Given a sampde of written material which contains a 
finite number of senteirjos, it would be pcjssible to tell how many 
sentences project particular v;orld hyi.Tjtlieses . In fact, both features 
of specifying a rigid unit of analysis (procedural consistency and 
quantification) are attractive because tlujy permit quantitative questions 
to be answered al:>out a given texti.Mjuk. Por (jxam:d.e, a quf^stion, such as, 
Vvliich world hy]/Otiiosis is |yr(.)jected to a greater extent in Speed's biolo(jy 
t(jxtb<.)ok? , requires a quantifiable t<.;clniique if tlie question is to bo 
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answered rigorously. The same holds for a question such as, What 
world view doob Speed's textbook project? 

It is imi-'ortant to remember, however, that no attempt is made to 
answer quantitative questions of that sort as a result of this 
exploratory analysis. Hence a rigid unit of analysis need not be 
adopted. Wiiile this in itself • s a valid point, a more important reason 
for not specifying a rigid uni_ of analysis is found in difficulties 
arising out of the specification of pertinent context. To this we shall 
ti:rn now. 

v'^ontext for sentences 

The substantive dif f icul t. i os arising f:rom the uSl. of a rigid 
unit of analysis concern context . Unless otherwise indicated, context 
for this study refers to written material within the text adjoining the 
portion analyzed. It does not normally refer t^ factors extraneous to 
the text such culture, geographical area, or social strata. 
Consequently, if a sentence were the unit of analysis, then other sentences 
in tne paragrapii (chapter, unit, textbook) v/ould be considered context. 

One problem with an analytical procedure whicli uses a rigid unit 
of analysis is that tlir re is littl... x^rtunity to honor idiosyncrasies 
of the analyzed sample. Such i^iiosynoraoies could arise from the subject 
matter, writing style, or nature of th(] argument. Another serious 
problem with a rigid unit of analyriis such as a .sentence is that it 
ig-'-res the interreiatedness of different S(Mitences. The assumpti(jn 
thau each seritence can be analyzed as a separate entity ignores the iact 
that sentences imivart meaning to -.-ach other in comj-'lex v/ays; tliey ar^: 
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not read in isolation. The followincj example from the analysis illustrates 
this point. 

In the introduction to Chapter 4 of S;.>eed's textbook ("The 

Anatomy of the Cell"), a brief historical account of the devolonnent of 

cell theory mentions various investigators in this field. /Mnoncj these 

is Swammerdam, and the following comment is made. 

Unfortunately, Sv/ammerdam bocamo convinced that his studies of these 

hitherto invisible forms of life were uncovering the secrets of life 

known only to the Creator and he burned all his" sketches and 
destroyed his microscopes . 1 

This sentence, :.f analyzed in isolation, says little with regard to 

projected world hypotheses. The torn "unfortunately" suggests a judgment 

on the part of the author that Swammerdam ' s action was misguided or 

represents an historical loss. On the other hand, if the statement is 

read withxn the context of the entire introduction or the entire cha[)ter. 

It acquires more meaning. Later in the introductic.n emphasis is given 

to the imj^ortance of the microscope and the study of m icros tructures for 

understanding the coll. We find sentences like the following. 

The invention of the electron microscoi^e just before World 
War II heralded a major breakthrough in biology.^ 

The magnification afforded by t}ie electro n micr-scone made it 
i'ossiblo to study the cell in far greater detail tiian was once 
thought possible. Mow, instead of guessing the structure of the 
smaller cell bodies, biologists can examine them in fine detail.^ 

These contribute to the .-projection of mechanism because of a tacit 

as^::iu:-i}jtion that exi^lanation s of che c ; :an ho redM,:ed to smaller 

microstructures — mechanistic reduct ^:i;.:m . And iii faf7t the ^•::i,irc 



"^Speed, Genci.-al B ir^logy, *^I!)id., p. 37. '^^ bxu , 
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chapter tends to project mechanism in the sense that various cell 
structures (cell membrane, cell walls, ribosomes, etc.) are described in 
terms of inferred particles such as molecules. 

Given this context the sentence concerninq Swamjnerdam acquires 
more meaning . We can be more confident of the obvious claim that it 
projects a bias acjainst animism because of the general tei; icncy of the 
immediate context to project a mechanistic w<^rld hypotheses. (There in 
an historical controversy in bioiotjy between mechanism and animism, the 
latter in the form of "vitalism.") It is difficult to separate the 
sentence from its context in any event, and it has been shown above 
that analysis is enhanced by recjar^iing a section (e.g., a i^aragra^'h) 

^ ^^!l2l£ wiiich the individual ^^arts (e.g., sentences) contribute 
to the meaning of the whole in complex ways. The analysis of tlie whole 
cannot be reduced to an analysis of separate parts. A fatal shortcoming 
of specifying a rigid unit of analysis is that the whole which i: most 
meaningfully analyzed does not alv/ays corres::ond to some chusen rigid 
unit. 

Context and a reader 

A further c^JHsidoration involving context concerns the likol iJv.Hjd 
that what context is regarded as important might well depend on a 
student reader's concetJtual perspective. Material that is understood 
as peripheral context (or ignored) by one rrjader migiit servo as the 
framewurk through which the rest of tho' S'jction is interpreted by anr^thcr. 
And the emphasis given to variou:-: sections or pf>rtiuns of secticMis by 
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different individuals is undoubtedly in part a product of individual 
world views, as has been suggested. 

Again, it is important to remember that focusing on the role 
played by a student reader is beyond the scoi^e of this study. Neverthe- 
less, some anticipation of that role is nece^^sary for defensible delinea- 
tion of the conditions of the analysis. WhaV .1: and is not considered 
context clearly depends on the idiosv .asies of both the material and 
a reader. In the case of the latter, the specification of a rigid unit 
of analysis cannot honor a reasonable anticipation of what context a 
reader might regard as relevant to a section of text. 

Flexible unit of analysis 

Many of the problouiL) just mentioned are less serious if the unit 
of analysis remains flexible, as in this study. Sometimes the section 
analyzed is a single sentence, especially if it projects a world 
hypothesis particularly strongly. At other times the section analyzed 
IS an entire suljtopic,^ or a paragraph or, as in two cases, an entire 
chapter. The f.rimary rationale for a flexible uiiit of analysis is that 
it permits the investigator to treat sections as wholes.^ And it res,/ects 
the fact that some sections (rei^resenting a "whole") may be larger than 
others. For example, the last chapter of :;i;eed's textbook ("The 



"^A subtopic is a chai^ter "section" in S}Kiod's textbook. The word 
"section" is not used there in the technical sense in which it is used 
in the present discussion, of v'urse. 

It mur.^t he clear from Lhis discussion that {:he investigator's 
bias is holistic rather than rodiictionistic . Nevertheless the argument 
ia-esented here for a flexible unit of analysis is compelling on its own 
terms, in the investigator's judgment. 

168 
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Interdependence of Organisms") contains elements which project formism, 
mechanism, contextualism, and organicism. But the argument for the 
projection of orqanicism is convinci j onl.y if the chapter is examined 
as a whole. 



Substantive unit of analysis 

The analysis is no less rigorous because the unit of analysis 

IS flexible rather than rigid. This is so because a claim of projection 

strictly speaking, refers only to that portion of the section correspond 

ing to some characteristic of a v/orld hy:jothesis. For exam^tle, the 

following consists of two consecutive paragraphs from an eiqlit- 

paragraph section titled "Inorganic Substances." 

All matter in the i::Lv-rse, including the substance of 
living things, is comp .:>..'d of 88 naturally-occurring atom s 
(i-^lus their isotopes) wiiich range in size from the lightest 
and simplest, hydrogen, to the largest, uranium. Since 
5 elements are pure substances composed of only one kind of 

atom, there must be 88 natu rail ^^occurr ing elements. Besides 
the 88 natural elements there are four short-lived ones 
that should occur in nature but have so far only been witnessed 
in the laboratory. In addition to these are another 11 man-made 

10 elements bringing the total to 103 in all. The physical 
properties of these elements-^boiling and freezing points, 
density, and physical state — depend on the way in which these 
atoms are arranged. Similarly, the chemical pro]>erties of 
these elements are dependent on the structure of the atoms 

15 that form their smallest parts. All chemical reactions be- 
tween elements depend on the behavior of sub-atomic, nega- 
tively-charged particles called electrons. WJiether the 
reaction is a slow one involving the rusting of iron, or 
a rapid one resulting in a violent cliomJcal oxi-^losion, it 

20 is the behavior of electrons in Lhci outer rucjions of 

atoms that determines the nature of tlio reaction. Tlio 
driving force behind all ch^Tincal reactions, whether .in- 
organic or organic, is the need of all atoms to achieve 
stability in these outer regions . 

25 Vio 'jne knows what an atom or an clectr<jn looks like. 

This mean:j that the diagrams c;f atom:; which a: 'pear in this 
and other texts are unre- ■ . Nevertheless, tiiose diagrams, 
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which in the text ina ica te dec tr oris arranged in energy 
levels around a positive nucleus, represent possibly the 
30 Lest understood model and, moro important, enable us to 
discuss simple chemical reactions.-^ 

The section here could as well have been the entire eight 
paragraphs, or the passage could have been split into two sections, each 
one paragraph long. In this particular case the entire eight paragraphs 
were read, and it was decided that after the first two paragraphs there 
was no remaj.ning material which provided anything new or interesting — an 
analysis of the remaining six paragraphs would be redundant. {It must 
be remembered that the purpose of the analysis is to demonstrate the use 
of the scheme, not to acquire quantitative data for making generalization 
about what world hyjxDthesis the textbook projects.) 

In the analysis of these two j'aragraphs it is claimed that: this 

section projects mechanism and contextualism. This claim provides the 

reader with some advance idea of the nature of the detailed analysis in 

Appendix IV, but it is more important here to identify those aspects of 

the section that provide the basis for making a claim of projection: the 

substantive units of analysis as they are called. Substantive units of 

analysis are the specific portions of the scc>r<^f. chat are judged to 

correspond to one or moro charac Ler is L icr. of <i .^jrld liypother^is . The 

follov/ing quotation from the analysis (Aj-'pendix IV, p. A65) shows that 

in fact only jjortions (phrases and sentences) of tlio section are analyzed 

and that these substantive units are v;hat the claim r^f projection 

strictly refers to. 

The claim tJiat "a. LI inattr^r .i,n tJif^ universe, i.ncludincj t\iQ 
substance of living things, is composed of 88 na tural ly-occurr i ncj 

''"Speed , General Biology , p . 12. 
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^^^"^^ ..." (lines 1-2) projects a mechanistic world hypothesis 
because the description of "matter in the universe" is in terms 
of discrete atomic particles. This description includes "the 
substance of living things" (lines 1-2). Further description 
of matter in the universe includes the explanation of chemical 
reactions according to the interactions of particles: e.g., 
"the driving forc(5 behind all chemical reactions ..." (lines 
21-22). These statements indicate that descriptions of the 
matter of the universe reside in primary mechanistic qualities 
(atoms, molecules, electrons, etc.) which are inferred from the 
observ.::ble secondary mechanistic quali ties. 

A ccnitoxtualist world hyi:)o thesis is projected in the 
second analyzed paragraph (lines 25-31) because of the attitude 
taken toward diagrams and models. This short paragraph needs 
to be read in its entirety but it is illuminating to analyze 
each statement separately. "No one knows what an atom or an 
electron looks like" (line 25) is consistent with the mechan- 
istic treatment projected in the i)revious statements of this 
section. That is, the descriptive reality of matter in the 
universe lies in the interactions of unobservable particles. 
The next statement claims that diagrams of atoms are "unreal" 
(lines 20-27). This statement [projects a contex tualist world 
hypothesis in the sense -Jiat schemes (mar^s, diagrams, formulas, 
etc.) make no claim to r .1 i ty but arc instruments useful for 
.-•redicting, controlling, :nd ex['laining. The next statement 
(lines 27-31) supports this analysis by stating that even though 
the diagrams make no claim to reality, they are useful for 
explanation ("enable us to discuss simple chemical reactions") . 

This illustrative discu^^sion of the analysis of a section 
permits several points to be emphasized. First, it should be clear that 
this section could have been split into two. Had that been done, a 
general statement could be made that the first section tends to project 
mechanism, while the second projects contex tual ism . The analysis itself 
would not be changed. 

Second, in this section there arc a number of substantive units 
which might correspond to certain ciiaracL^.T istics n[ a world hypr^t.hosis , 
but are not analyzed. For examnlo, the statement that "the chemical 
i^ronerties of those elements are dependent on the structure of the atoms 
that form their .smallest parts" is not analyzed, even though it clearly 
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projects mechanism because of the assumption tliat observable phenomena 
can be explained by reducing them to interactions among inferred 
particles. To analyze that statement would have added nothing to the 
judgment about projected world hypotheses and nothing to the demonstra- 
tion of the use of the scheme. Throughout the analysis, then, only a 
few of the "analyzable" substantive units are treated in any ^'ven 
sec tion . 

The analysis of this section exemiaifies the holistic attitude 
taken in the entire analysis. The first jL^aragraph, as a whole, 
intuitively projects mechanism. The second paragraph, as a whole, 
intuitively projects con . ex tuai ism . To reduce or limit the analysis to 
smaller parts without respecting the context provided by these two 
paragraphs would be to produce a shallo.; uialysis. But, at the same 
time, it is not necesssary to analyze every grammatical unit or unit of 
meaning to notice a qualitative trend. And, the fact that claims of 
projection are about the substantive units of analysis makes pr(ji)loms 
a bo u t a u r "i i. t of anal y sis 1 *j s l j r i. o u : ; . 

Motes in Advance of Reading the Analysis 
Here the reader is prepared for detailed examination of the 
analysis itself. The investigator's procedure in performing the analysis 
is delineated in light of considerations dealt with in the first two 
parts of this chai^ter, and information is provided al/mt the way the 
analysis is i^resentod. 

c 
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The investigator's procedure 

The investigator's approc'ich to this analysis was guided, of 
Course, by his experience with the i-^reliminary analysis, which suggested 
that a first step is to read the material in its entirety to get a 
"feeling" for it and thus be able to retrieve relevant context from 
notes for detailed work later. During that first reading, the 
investigator made note of sections of the textbook which seemed, 
intuitively, to project i>articular world hytx^thesc s . No attempt was 
made at that point to construct an argument to substantiate the intuitive 
fooling, in order to deviate as little as possible from the intent to 
obtain a holistic impression of Speed's textbook. 

The analysis pro[;er was begun by ro-oxain.i.ninc^ v.ach cha[)L(.\r of the 
textbook. From earlier notes, a sketch was made of: tlie sections to be 
established and analyzed. At this point, all material in the textbook 
was considered appropriate for analysis, but of course it was both 
impracticable and unnecessary to do so. 

Selection of material 

Two principles guided the final selection of material to be 
cinalyzed. Speed's General Biology consists of seven major units 
containing 33 cha:.ters — a total of 440 pages. The first selection 
] principle: be certain that some material is analyzed from every unit 
(not necessarily every chai^ter) , in order to ensure that substantive 
issues in the discipline of biology treated by the textbook are rei-rosented 
in the analysis. (Units in the textbook are organized in that fashion, 
as can be seen in its 7'abie o£ Contents, reproduced as r'^ges A161-A168.) 
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From the detailed second reading of each chapter, it became 
clear that it would be extremely repetitive to analyze and present here 
every section dealing with substantive issues in biology, as selected 
in accordance with the first principle stated above. Thus the second 
principle: after several sections are analyzed in a given cha]:»ter 
the analysis is terminated if no new or interesting information about 
the use of the schieme i.s emerging. (It must be recalled that the 
purpose of this analysis i •• demonstrative , and the information sought is 
guided by the three questions stated earlier in this chapter.) 

Relevant context was considered in the analysis of sections, as 
noted above. The detailed analysis of a section involved finding 
substantive units that corresponded to characteristics of a world 
hypothesis. It was at this i:)oint in the analysis that the investigator 
undertook to substantiate his earlier intuitions about projection of 
world hy^^otheses. If the intuition could not be substantiated, no claim 
about projection v;as made, and another section was chosen. 

Approximately 100 sections have been analyzed, and of these 
api-roximately 50 per cent are subtopics from Speed's textbook (usually 
several paragraphs), 35 per cent are i.'aragraijhs , and 15 per cent are of 
miscellaneous length (e.g., several sentences wore analyzed as sections, 
and two chapters wore analyzed each as a s^-o-Lion). In all, roughly one 
third of Speed's textbook is reproduced as A^^jondix V (some 150 images) . 
These pages crjntain tiie actual sections analyzed, of course, and in 
addiLicMi some are incJuded to provide contc.^xt. 
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Emerging concerns about mechanism 

During the analysis, the investigator became increasingly 
concerned about two issues having i Jo with the claim that a mechanistic 
world hypothesis is projected by a substantive unit of analysis. These 
issues are of sufficient importance to warrant comments for the reader 
at this point about the investigator's procedure ior dealing with them. 

Pepper's treatment of the mechanistic world hypothesis shows the 
development of discrete mechanism and consolidated mechanism, and both 
of these varieties are included in the investigator's analytical scheme. 
According to Pepper, the categories of discrete mechanism ultimately 
lead to consolidated mechanism in which "discrete" particulars are 
"consolidated" into the spatiotemi-joral-gravitational-electromagnetic 
field. "The chief modern impetus for consolidation comes, of course, 
from relativity theory, for tiiis has to do with tlie details of the 
spa tio temporal field. "^ In effect, then, Peiper has shovv^ that mechanistic 
categories can account for recent developments in i^hysics. 

Discrete mechanism . — However, for imrposes r)f this study a claim 
for the projection of mechanism refers to discrete mechanism, unless 
specified to the contrary. The rationale for this is twofold. First, 
the categories of consolidated mechanism lend themselves to interpretation 
in terms of contextualism and, therefore, it is difficult to make a 
distinction (at least in non-philosopliical maturial) between the two. 
Second, common usage of the term "mechanism" (e.g., in the quotaticnis 

"^Pepper, VJorld Hypotheses , p. 213. 
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from Laszlo, and in Bertalanf fy ' s "physicalistic world picture "--Chapter 
III, pp. 90-93) is more consistent with Popper's discrete mechanism. 
Also, the investigator's arcjuments in Chapter II concerning the 
limitations of mechanism, which speak for the significance of this study, 
deal with mechanism in its discrete sense. 

Cintura l context . — Context provided by the discussion in Chajjter 
III also affects one's analysis with regard to a mechanistic world 
hypothesis. Pepper points out in the discussion of the mechanistic root 
metaphor that "acticn-by-contact," "quantification," and "location of 
parts" are hallmarks of discrete mechanism."^ Thus when these character- 
istics are seen, a claim is made for the projection of mechanism. The 
justification for making such a claim lies partly in the fact that these 
characteristics are logically primitive in mechanism. (The convention 
for dealing with logically primitive charo.ctcris tics has been discussed 
earlier in this chapter.) 

Cultural context provides further justification for claiming 
that mechanism is projected when any of the characteristics of action- 
by-contact, quantification, and location of parts are detected. li the 
analyses of Roszak, Laszlo, and Bertaianffy (among others) are correct, 
it seems that North American s<jciety'G sense (U' reality tends to be a 
mechanistic one. Notwithstanding the vagueness of tlie common use ol' 
"mechanism," there is some justification provided by cultural context 
for the idea that sections specifying conceijts action-by-contact, 

■^Ibfd. , pp. 187-191. 
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quantification, or location of [-arts have cjreator potential for bcinej 
understood mechanistically than by any other, world hypothesis. 

Presentation of the ana 1 y s i. s 

The analysis is presontod in Appendix IV. For the reader's 
convenient reference, the six-iort analytical scheme is located in 
Appendix III and the i^ertinent p-aqes of Speed's textbook arc rei)roduced 
in Appendix V. 

Rcadincj th" analysis 

The sections analyzed are coded in tlie fol lowing way. Por 
instance, in tliu code number 17hi-Kl3, 1_7 refers to pviae 17 of Speed's 
textbook, L refers to the left cc-qumn on tlie payo, 1 refers to line 1, 
R refers to tlie ri yht column on the payo, and i_3 refers to line 13. 
Thus tiie code nujTiber 35L1-37L54 is read: pacje 35, left column, line 1 to 
page 37, left column, line 54. These code numbers refer to the sections 
analyzed. An entire section m Speed's textbook should be read before 
reading its analysis. AP.o, the analytics should be read in sequence, 
since parts of the lat-: analyses assiuiu- discuss i'. )ns dcvolo[jed in the 
analysis of previous sections. 

Some comments on terminology 

As noted earlier, the ward sect! '.'U i:; us^' t^- refer to any 
l^ortion of material analyzed, roqardies:.; of its length (cha]jter, 
paragrai;h [sj , sentence [s], phrar;. [sj ) . In addi.tir-: to tlie generic term 
section, .tnd the common-sense ^-jrrns cha^jt^cil, j arac^raph , sentence, jjiraso, 
two terms witli specialized meanincj will be used in r-.^ferring to sacaiences 
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of written material. The term statement is used to refer to the 
meaning content of written maueriai. A statement could be embedded 
within a sentence, it could coincide with the sentence, or it could be 
one or more sentences. The term string is more general, and is used to 
refer to sequences of written material wiiich may or may not bo "well 
formed" in terms of meaning content."'" 

Structure of section analyses 

In many cases, the analysis of a secticjn is written in three 
parts. The "overview" consists of general comments about the section, 
noting its idiosyncratic features, for instance. In the "overview" 
mention is sometimes made of relevant context for the section, or tliere 
may be a reference to the analysis of a previous section. In the second 
part, "analysis," substantive units of analysis are identified and shown 
to project world hypotheses. The third part, "cc^nunen ts , " consists of 
reflections on the analysis and makes points about the application of 
the scheme or unique :.>roblems with the claim of prujection. (The 
comments from oacli section analysis provide most of the material for 
Chapter VI of this study, in which observations are made about the use 
of the scheme.) This three-part structure is used only where necessary, 
and for many of the sections tlio tlireo parts are colla}^sed, or one or 
two parts cire missing. 

At this p(.)int the reader is encouraged to turn attention to the 
analysis presented in Af.pendix IV. Commentary al.)out the findings of the 

^^I'hese terminological distinctions are from E. Brent, [)ersonai 
commun ication . 
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analysis is reserved for Chapter VI. The remainder of the present 
chapter is devoted to a critique of Pe^^per's treatmeni: of world hypotheso 
which will be more easily understood once the reader has com. ;uted 
examination of the analysis. 

Criti ique of "Uorld Hypotheses" 
Qualifications, conaitions, and rome limitations surrounJ.inq the 
demonstrative application of t^o analytical scheme developed in this 
study have been discuss., i i the first three parts of this chaf)ter. Now 
that the reader has had .-ri opportunity to examine the analysis itself, 
those qualifications, conditions, and limitations are probably rore 
meaningful . 

Here the investigator wishe^^ tc; examine another kind of a imitatior 
that of Pej.'per's world hy[)o these:; thems(-lves. Philosopl;ical criticis:n 
of Pepper's position is reviewed, and limitations of his approach .).■■ 
noted. The investigator's purpose is to shew hov/ tliose ±imi^ations 
af£ .ct the application of the analytical scheme to one textbook ±:\ this 
exploratory study, and to curri^julum issues in r;,.nerai. 

This ^^ortion of the cha^^^ter has three sections. The first 
briefly re^-iews hookntra's cri ticism of Pepper's notions of "adeqU'- -y" 
and "evidence." In the second section, the present investigator 
embellishes Hoekstra's criticir . by challenging Pe]-per's grounds for 
claiming that animism and mysticism are inadequate world hypotlierw..'S . 
Finally, there is a challenge to Pepper's P'cjsi.tion that the world 
hypotheses ire autonomDus, and that the categories ol each v;o^ld hyp.^>thesi 
"hang together" to form coherent ;)ositions. This latter criticism 1, 
the most effect on the present study. 
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Hoe k;rr,- ' Criticism 

Pepper trcatu six world hypotiio.scs in detail: animism, 

mystir-i-;m, formism, mechanism, contextualisin, and organicism. The 

first t- 'onsiaors inadequate in their al^ility to give a systematic 

3^ccoun lomena; the last four he considurs to be equally adequate. 

L.... of the seven or eiglit: basic world hypotheses, so derived 
from their root metaphors, four are to such a degree superior to 
the others in adequacy that they alone need be seriously considered. 
These also may some day be superseded, but the i-^resent situation, 
we believe, is one in which these four must be given equal or nearly 
equal weight in any cognitive judqm.ent or evaluation where v/e want 
all the evidence we can get on a matter. ^ 

lioekstra calls this position "metaphysical toJ.oration" and points out that, 
if this program were realized, 

philosoi.hers would cease to bo uttor skoi-tics and would not repudiate 
all metaphysical systems. Yet they would refrain from acceptinq 
only one system and rejecting all others. That is, they would c v,-; 
to be dogmatists. For a claim to certainty is dogmatism to PepprT. 
Philoso£)hers would regard all systems as dubitable, but would look 
favorably uiX)n rival theories even if they were irreconcilable, 
provided they were found to be equally adequate. . . . The entire 
book aims to prove that the only post^ihl^ rj-tional outlook in meta- 
physics is the recognition of four alternative and exclusive world 
hypotheses, all equally adequate, among which n(? rational choice is 
possible. Once this equality is recognized, philosophers would admit 
the futility of most metaphysical controversy and "the bia fc^ur" of 
philosophy — formism, mechanism, -jontextualism , and organicism — ;,ould 
Tr^ettle dov.-p. to mutual cooperation v;ith a limited autonomy provided 
tor each. 2 

Hoekstra points out that metaphysical toleration is justified 

only if the four world hypotheses can be shov/n to be equally adequate. 

Pef^i^er's liberal attitude in motai^hysics is based upon a reasr.iiod 
belief in the equality and autonomy of four world liypotheses. If 



Pepper , vJo rid My po t h e s o s , p . 3 2 9 . 

'"Paymond Hoekstra, "Pej^por's World HypotlxnGcs , " ;;liG_ J^j^iorjia 1 of 
^ niilo sophy , XLII (February 15, 1945) , p. 85. " ~ 
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ho can ..ot rationally demons t:ra Lo tho.so premises, then the attitude 
of to Legation does not necessarily follow. For clearly Nr. Peppcir 
does not advocate toleration toward every metaphysical hypothesis 
but only toward those w'nich are equally adequate. IC, therefore, a 
systeni is inadequate or less adequate than another, it is not 
intellectually tolerated. Toleration toward any system demands 
rational adequacy of that system, and, if I understand the arcjiuuent 
correctly, only the most adequate systems should be p(?rmi t ted . 

The brunt of Hoekstra's criticism falls on Pei^per's argument for 

the acceptance of the four world liypotheses — the arcju'uent that they are 

equally adequate. 

Since Pepper claims to offer such an arquinent, I propose to 
examine its soundness. I wish first to discuss the rational tcstri 
for adequacy f-;r world hypotheses which Pci-p^er advances. Thon T 
shall study the relation of Pepper's exposition of the nature of 
evidence and hypothesis to the four major world hypotheses.^ 

Adequacy 

iloeksLra • ::■ criticism -)f FOi por's cJaim ui equal adec]uacy rests on 

the arquinent that the four world hypotheses cannot ail be adequate in 

the same sen^e of the term, since ea-h has its own criterion of adequacy. 

iloekstra's arquinent begins wit': PoiM.er's meaning <:.:. adequacy. 

"Adequacy means nothing but degree of structural corroboration, 
and for the details of what this means there is no authority 
but the actual world theories which have achieved such corrobora- 
tion." There is no universal sens(- in which the four systems 
are true, because each system has its own categorial interpreta- 
tion of truth. But adequacy is a property exhibited by various 
systems of philosophy and connotes degree of structural corrobora- 
tion, which in Pepper's usage means the corroU'r.^ Lion obtained 
by the suj^^ort of one fact by another. IjVjv/, clearly, since the 
detailed nature of what is meant by structural corrob';ra tion 
will vary in each of the four adequate tyi^cs, it foli(.v;s that 
the four -.rystcms can n(;t unequivocally be said to be aciequat:c. 
Each system could be said to be adequate in its ov;n sense of 
that term. But all the four systems c uld not be said t- be 
adequate in the same sense o[ tliat tev ; 



'I bid . , p. on. ^Ibid . , 8y. ""li. id. 
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Boforo Gxamiiiiruj the effect of the anjument on the present study, 

it is helpful to review Pepper's reply to this criticism. Pepper ex[)liiins 

that: lying at the base of Hoekstra's criticism "is the attitude of exi^ecting 

an unquestionable criterion of truth and factuality tf ■>j'e at nand . " ^ And, 

of course. Pepper questions the defensibility of that attitude. 

"Adequacy" means the amount of cor ro bora ti'.^n an hypothesis go ts 
ii. its handling of its evidence. But Professor lloekstra wants 
me to identify adequacy with some definite purine iple more deter- 
minate tlian just mentioned. This is where the traditional 
-ittitude comes in demanding an external criterifMi to determine 
definitely what is or is not good cognitive material. Since 
tlie nearest thing to this tradi tional idea in VJ orld Hypo t lie so s 
:.s any one of the refined cogiiitive cri t(}r ia of tho four rela- 
tively adequate world hypotho.sos. Professor Hoo^" insists 
that I apply one of these, a .1 accuses me ^^f . 7 ty in the 

conception of adequacy because I have r su oiia instead 

of one .... 

The sense of adequacy that corsisteritly abpli .; i,.ioug]iout my 
treatment is tliat of an hypothe:^is 'vovci'ing its role van', evidence 
wi th precision — a v;ell recoyn . zed ocnsr^ of the term . :.\.)v; , ':rie 
of the central problems of cogniticMi is to find o\:t ]\rcciseiy 
what "adequacy" in the abox'-e sense means. Thc-\e ar-.- man^ 
hypotheses on this matter. In the narrrn;est st^ni.'o IJieso are 
hypotheses about the nature trv'th, buc ir. tl.-e fuiieciL sense 
there are the v:-^rld hyrx;theses themselves. ha': r ouql' t to 
show that theru are four h^ [ o theses about the prv nature of 

adequacy which are more ade'.^aato than any oth^^rs 11 terms of 
the scope and precision of evidence they (^nfolrl. .but chat ruJiij 
of these four is suf f icier jtly Si^^orior to the o'rncrs in terms 
of adequacy in the general seno . to warra-.'c <^v.r iclr^itifyinq the 
precise nature of adequacy oven .entativ^.], wjth any one of 
them. . . . 

As 1 said earlier, wha i: I coar Pr^^ "-.^ssor Hoeks tra v;an ts is 
something he can not empiric. 'J y l;av v;itli the evidence ow ^ 
hand — namely, the completely ud^jquate do termina t ic;n of a-it.quacy." 

The off^.'or. of ilockstra's cr .l ti-:; ^'li tlii.s si uiy v;ill nov; lie 

examined . To this pr)in t in his ci 1 1 ic 1 sm H' )e'k. , Lr..] < i'j'a j.s L-.ole ly wi th the 
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relative adequacy of Pepier's wurld hypoth-jBcs. Even if his criticisi.. 
is valid, however, it d(")OS not affect the exploratory ex£imination 
Leaching matori '..o detect: world hyi:<;t.hf::.:.es i:jrojected to student, 

readers. The i I'ica tic • an-i use of characteristics of world 

hypotheses is wot affected b ,■ , nor has it any beariiKj on, the adequacy 
of those world hypotheses. For example, the use of the root metaphor of 
mechanism to detect an implied mechanistic position has nothing to do 
with the adequacy of the position in accounting for phenomena. Noverthe 
less, even though the present study is not affected by Hoekstra's 

cism, curriculum; prescriptions could be affected by that criticism. 
IS issue will be taken up shortly throu()h a discussi on of Pepi>er's 
charge that the world hypotheses of animism and mysticism are inadequate 

Evidence 

We now turn to Iir-)eks tra ' s criticiuni of Pei^per's conc(»[)t of 

evidence. His point is that Pepper im|:ilicitly holds an eclectic conceijt 

of evidence while his r- 'uet.M'nor theory explicitly denies the 

defensibil i ty of such eclecticism. 

I siiall enumerate v/ithout discussion some of the eclectic 
features of his theory of evidence: 

1 . The social character of mul ti.plicative cc^rroboration 
as a way of refining data is deri-^e^d froru .''r agma tism . 

2. The re|;'Otition of similar exporie required by 
mu 1 t .i I ) 1 ; f . a t i ve co r r o bo r a t i on i. mp 1 i. e s the l t.' ? ta { .>ho r o f 
form ism. 

3- The em}. 'basis on syntiiorns and system j-res^Mit in all 
s t r u c t u r a 1 c o r r o bo r a t io n i s reminiscent u f the eo h e r e nc e 
theory of absolute idealism . 

4. The rejection of a.ny knov/lcdcje c->f. purt.; fact and tlie 
i nsistonce tha t evory known f ac t is a 1 ready in fee f '^d b'.' 
cateqorial interpretation is lifted from Kant's Cri I. ■ ...Ki 
of Pur e R eason . PCa n t ' s a r cj urn e n t f ' . ^ r the e x i. s t e n c e o f 
noumena is similar to Pep!)er's belief that if there av-. 
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pure facts they can ui bo known. For Kcxnt tiherc w is, of 
course, but one absolute sot of catoqorics which was both 
univer.sai and necos-^ary, while for Popper there may be 
alternative sots of categories, each of which is universal 
but not necessary. 

5. The treatment of catoqorial sets as postulates for a 
system and the belief in alternative logics with one logic 
to each system is characteristic of the ix-^stulational 
technique of mathematical logic and thus rests upon formistic 
sources, recently supported by pragmatic conventionalism. 

6. The unsatisfactory character of common sense as the 
-jcessary buc unreliable source of all knowledge is in my own 

intell ectual biography associated with the ap['roaches of 
critical realism and absolute idealism. Tliuso Oi^istumologies 
invariably began v/ith an attack upon the assunii>tion of the 
cotnmon-seni: } man. 

If T am right in the above attributions, then Pepper'": 
method and critical oi: ; bases are '■'•icctic. The rc^ot-mcta[:>hor 
theory of world hypotheses entails the r(Moctirjn of eclecticism. 
I cherefore find a fundamental oppositioii in the book between 
the root-metaphor theory and the theory about evidence and 
hypothesis. The theory of evidence involves eclecticism. 
The root-metai^hor theory opposes it. The two theories are 
thus incompa tible . 

Again, if Hookstra's criticism is valid it does not affect the 

present study. An inconsistency between Pe[)per's concepv of evidence and 

his root-metaplior tlvjory does not [>recludo the use of characteristics of 

world hypothesc-s to detect their j^rojoction in teaching itcri:is. But, 

it is possible that Hookstra's critique of the coucojot . v ;..Jor^ ? •.:ould 

affect curriculum proscriptions. VJc now turi^ tr.) . 

Adequac y ar. 1 oy i^lenco: 
a nimi sm and mystici.'!": 

*t: v/ill be shown that curri.ouium pTescr iptions , a; i;, out 

of the analysir.^ '"^'f social issu'^s in tonns '.'^f v;orld views, ar*j ■,:-.'iC^.ed 

by hookstra's critique. If Pop:' . ':; '.'lainiu about adequacy do not ,.,^*l.d, 

then those prescri ... tions do not ih.u.l. Ti;i • v;i i. i. be sh 'Wp ' »y ox. :;:ipl. e 
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through an cmbol.li:-;liineiit of Iloekstra's criticism. In so cioiny, the 
investigator wilx iticize Pcpper'y claim that tht^ woilci hyiiOtheses of 
animism and mystici.sm are inadequate. An (outline of the arcjumont ffvliows. 

1. By Maxim II (autonomy of world hypotheses; see Appendix I, A<->) , 
the claims of one world hypothesis cannot be leyitimately scrutinized 
with the categorial assumptions of another world hyi.>othesis . 

2. Pepper clair:s tliat the world hyi'Otheses of animism and mysticism are 
inadequate. The basis for this claim ultimately rests on the contention 
that animism and mysticism ignore factual evidence- 

3. But, v/hile some concept of evidence is im;>licit in the categories 
of formism, mechanism, con tex tual ism , and organicism, no concept of 
evidence is recognized by the categories of animism and mysticism. The 
accusation of igi:OrirKj evidtMico carries no weicjht in animism an-i mysticism. 

4. Thurofoio, i-pper must violate Maxim ii in (jrcicr tc; substantiate his 
claim tha.t animism and mysticism are inadequate, since he must use a 
categorial assumption of the other four world hypotheses to criticiz 
animism .:ind mystic isiu. 

5. Con; i^.quently , a curriculum ['rescr i[^tion such as "W'e shrjuld not t "acii 
or condone ani.^vi- : -.in and mysticism in the classroom because they are 
inadequate v.'orld hyr-otheses" can be questioned if its his ti f ica tic 
depends on the inadequacy of those two v/orld hyo-Lheses. 

Cu r r ic u 1 um i .-res c r i p t i on s 

It will be corr.' -.-o '-'Ht f; begin with the fit:th i^oint and then 
I.Tocoeo with the rest of tlie argument. it has been iwad : ',:J.(^ar that 
criticism • I'e[q;er'.: .:laims ab(.n.it -i^ieguacy and e-vidence has nn effect 
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on this [)articular i.; udy. However, closely related curriculum issues 

affected by this criticism. These can be c(.>nceived in terms of 
curriculum prescriptions which, apart from value j^ositions, ar- based 
on knowledge about world views and social issues. For example, tliere 
are im^jl ica tions for curriculum pr^ ;cription in Ros^iak'^i ant i-mechanistic 
pro-mys t ical s tance . 

Such curriculum prescriptions might take this form: Since v;,a-ld 
hypothesis X is more adequate than Y, X should be taught explicitly and 
condoned in schools. Or: Since world hypoLiiesis Y is inadequate 
compared to X, Y should not be tauqht or condoi-ed in i:cIvools. In fact 
in most public schools in North America the latter prescr i| >tion can be 
more precxsc.'.y exi-ressod (it is tacitl'/ neld, of course) as t.his: Since 
animi-sm and mystici.sm arc ■■ [uatc world hy;'<.M' '.^es, they shoulti nc^t 

be taught or cond:)nu . in scn.o.ol:^. 

Thi£s prescription v;ill now be used as an example. Given Pepper':; 
argument of trie inLiloquacy of mysticii^m and ani . ..m as world hy[;r) theses , 
and given the valuo ..■_.::iti'^ n that :\a inad. \:a wi.^rid hyj^othesis slic.^uld 
DO taugnt, the L-rescr ipti. jn is justified. On the other hand, if this 
argiimoi^t of l:"-ep[jer's is not valid, then the jaroscription can not be 
justif ll- 1, ur must b-.. iustiii.cd f.,!^. 'j'-^rr . j : ikj s . 'I'he lack of rigorous 
justif icai.ion f-a; = ; ls i-^rcscrii/ti' ■!> is j.n-pr )r t.Si t , for example, in tlic 
light of Ko.szak's analysis, wliich can be seen t'^ i^.Kjcjest that- mystical 
a 1 id a n ir\ i. s t i c wo rid 1 v .r^o t h o r: e s m is j 1 1 1 be u s * f: u J v;,-.i y s o f c o p : n 
ext.'ori : ■■_ 
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I'ci.'por ' s ^irq anient 

lioGKLitira atitcicks tho noLion tJi.it four world hy;.'C)Lhosos could be 
equally adequaLc in the same sense of tlia t term by analyr.ing the criteria 
Pe!.'|.^er uses to determine adequacy. V/hile Hoekstra's criticism ccMicen- 
trates on challenqinq the '.'lounds on which four world hypotheses art.- 

considered adequate, he does not ehailenq^.^ the grounds for arguing that 
two world hypotheses aie inadequate. The r^-ason that Pepper considers 

animism and mysticisitL inadequate will now !)■.. examined. 

Animism. — According to Pei'por the adequacy of world hyix:) theses 

is measured by precisioi^i and scrape. lie claim: animisir, is inadequate 

because it lacl'.s ja'ecision. Tine root metaphor of animism, sidrit, is 

indeterminate as an inter, 'rotative .^inciple. 

V/iuit is thunder? It is t.li- angry voi'- (jf a great s|.urit. 
It is \-hn stamping r^f_ the hoofs of the stt ■ ds of a great spirit. 
It is a great Sfjirit clanging his arms. It is the roar of the 
iifPntning bolts hurl-d • a groat SjM.lrit. It m/iy even be a 
spirit itself roaring iri pursuit of s^ mo otiier spirit to dovcnir. 
I^hese inter:)rc tat ions are ail consonant with tiie categories of 
Si^irit, and there is n^^thing but the limitations of poetic 
fancy to put a stop t^ such interpretations. There is no one 
i rcciSG and determinate inter^.-rctation of thunder, nor is there 
any precise method for finding one, nor is there ariy h^pe tliat 
more farrtual observation will ever produce one tlirougli thes-:.' 
ca tegor i es . 

F^ut wp. : t do'j:-; Peo; er meaii in this inntanco by p>recisi^>n? Why 

are these explanations for thund'-.:r impreci s.;-:' Bcc<.iuse, a < r..; : ncj to 

i-epp'.;r, a numljor of ■ ator; >r eta tions are 

conscaiant with th- > categories of spirit There is nr- 

one precise and determinate inter[jreta tion of thunder.'- 

Pej':>er assuni'-; Lii-it taiere should be ^'iie ;recls<.^ i-nter:,^reta tion 'T: 

thunder — th,it which conforms t:^ - t, h' evjrl(>nce presented (:o us Py the 
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phonoinenon , Hu says "nor is tlu'r*.^ any hopo l:haf inc^re lactiual observation 

will ovor t)roduco one Lhroayh these ca Lecjor ies . ""^ The ph.rase "more 

factual observation" in this ; ■ '.la teinen t is syinptoiiKi t ic ol: Pepper's 

conce^'t of eviden'''^. 

Later, in his criticism of Tolstoy*^, animistic accoimt in VJiiat 

I s Relipi'on ? Pepper conunents on Tols toy ' s [.)roc?clure , 

rjotice a 1 so the two sourc(^s of t'hj^ i.>ei-sa iS r his 
procedure — for there is no question -nat many uded 
by this and similar arguments: First, th^' ['r<..'c^ such 
as to depersonalize oi* sterilize the animistic cateqi>ries and 
so make t:aem acceit.ibie to i somehwat critical intell icjence , 
which will entertain concci'ts ("infinite Life," "God," "source 
'•)f all," "). article -.'f this divine element") whon it v,- nld 
refuse to ent'-rtain the inia^jes and cmorete '.'VMlence ■ which 
tiiese concoi'ts refer. - 

PctJper's use of th.e term " con.cr-: t-.j evdence" indie- t.os clc.i^l.y that he 

assumes a concer>t of evidence in ]\it: a rcnu-i -n t: . In "{"foot, tnen, I\>t.'per 

criticlzes animi£;ia Ijocause it d-.^os n'.'t tik'j into ac:count evidence thcit 

we h a v e a I./ ) u t : i i f.,ai ^ , :n • :• n a . 

M ystic i:un . --Similarly, v/ L t h in y s t i c: .i s, rn P e p i j e r a s 5 ; ii r i e s a con c '.. • ; t 

of evidence in claimiru} that tins wm-Ld hyi'Otdiesis ha:; inadeciuate sco|. c . 

"Where it [mysticismj does not plausibly succeed, i (• den-'Unces the 

unsLjmissiv'- 'facts' as unreal; and, since Micro a>'e r.:ar>^^ ol. these, it 

li; reads unreality far and wide.""^ 

Critiqno nf I'cj per ' s rt r- riinon 

!'e:p"r's a^:- ;unt c a" tho f'-Mr . i> {• ^< lu^i \ < ' v-'-rit! liyt ,k .Lh-ses (forini.sm, 
; ■•jc:hai\ L^m , !;ont<j>: tualisin, ^cid c a- jan ic i. sr;: ) sh''va. fdia! ^udi -f these wor Ll 
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i^yi/^^thes(js .un[)l.ii!.s .soiiu: concept: ol: evidence — ai Lhoiujli not ncccs:;^arilv 
tlie same uoncoi-^t. (Tims Iloekstra ci: i tic i /:es Vc'ci->cr'.> eclectic "tlieory 
oi ovidcnco.") But tliat these ftjur world hy].)Otlieses imply somo concept 
of evidence is clear. l-'ur theriiiore , the i nvci^ticja : liar, arqued that the 
categories o C animism ana luystici.sin do not ini^ily a concept of evidence. 
The cpistemolocjies l' f formisn, mechanir>i:i , c'on tex tual ism , and orqanicisin 
include the evidcMice CMidition, wliilc' 'he e]>i teni' d.Q^j Le:3 of animism 
and ni y s t i c i sin do nut. 

In arcjuine l^.)r the inadequacy of animism and mys tici^un .. I'^e poor- 
uses a conccL't that comes from thcr world hypotl.rjses . T\us l;e violates 
Maxim II wliicli r.is sorts that eacii worJ.d hyp'/jthof.; : is aut<jn''Mn(;us . ills 
claim that aniniism arid mv'sticism coiivict tiicms^ P v^os of their inadL-quae.-y 
i s not well f o u n d e d , sine: e t lit; c r i t r i ^ j n for .i. n a c i ■.. ■ o u r i c y 1 .i. (.) s in o t Iw r 
wo rid h y po the s e s . 

It is im[:'Ortant to examine the p.irt of M.i::i;': II that pertains to 
t'nis case. 

It is ille^; i timate to. .-iiso,i uaqo tlio f.; -tual in tcrju-e ta tion:; of 
one wr.rld hyi.C) thesis in terms of the t;-.itecj' r-.ies, of -Uioth'jr-- i i 
both hy[x.oc he^ses are equally cadecjuatc.^ 

particularly interestinq is the clause "if 1> >th livj th'.-ses arc equally 

adccjua te . " Thi s iy.r-.s the ques t ion . ; >ui^^s.tari I i ve 1 y , this i s a cr i t i c ism 

s'.r.ii..: hvjck.stra ' s . Tv;o systems carin-q. : ■ said t(> \ »j ina'.ieeiua t(-^ on 

the ba s i ; . of c r i t e u i a to r j luln i n q the ad'-; a a cry ; t f >• ? u r ( ; the r s y s t ijm s , 

if each system iias its own criteri-n wf adequacy and t. lie re are no 

i. n d e i > d n d e n t c r iter i <.i . 

1 . . 
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Suiuma ry 

it hci J ; bc^..' n shown 1 1 ui t L h c r e c. i f e r ' < u,u u 1 i'o i " c i; i. t: i. c; i :: i ruj p c p i )0 r ' 
arijuiUL'nL that aniiiUiiui aiicl mys t:ici:;in arc"! i n.j(KM|uat-.L' w*.>rLcl iw ;'(ho:;o:j. 'I'li^: 
criti ■ i Bin c!' '^.^s aaL ..u.' 1: •.h': t the ox| )lora Lory ana l.yr;.L:.; of." tii.'achiiii ma tu^r ials 
." r i.uudy, })Ut: it- cIi-ul; affect: curriciiLuin i M.ii-icr ii'Lion: ■-■•'hich aru 

justified accordiiKj t^.^ the relative adeciiiaey (W inadeqiuicy ol. a woi.ld 
hy^jo tiies is . We now turn ^.o an L:.^i.;iie which art v:ct.s this study ni(.ire 
direc 1 1 • 

Pept^e r ' 1 ; i nc t jn s i s t e n c y 

Thiis sec: t ion is a crit.i.'iue (.d: Te;. -^er's frainew u-k v.'hich d^.jes 
aff' -t the a^'pii'ation of tlie inv- 'S t i^_;a t'.,u* ' s analytical scheme to 
teachincj materials. It j-c te b'.* c:ritic i :'.i?d that, t/tuj one hcu; . . 

Pep'r^er claims thu world hypotheses are autonomous -.uid eclec t i(.;ism iy^ 
con f us In (j while, on tiie '->ther h.md, he admits that at various. i"-'oLnt.;s. 
tiio v;(jrid hypr)the:.>':s overlcae. I'he ru f i::'re iie i s i ncrons is ten t . Tii' 'Sc 
points at ■..l.i.ch v/i-rid hy: .^tiit"' 'S ovt^rlap ir^ikc; it (iifio.uit to distinquish 
the j>r: J jec t i--.>n f ont: wcirld hy]H;thesj.s from the ; rejection cuiotiujr 
in tiiu kin<i uL rion-; ii i. bxso: iiical liia te r" i .:i 1 wit:h v/h.ich t-.his study is 
concerned . 

Ac (.: ^ ' r (i L n J t ' j P e P' pe r the c r i (; : ; of o ^ r Id h y f ,k.i t lu j s i s o • - ' 

rj: j]\ s i : : t c- n L w L t. h t: ha t v." j r I d Iry } ) !: a c' : ; i s . 

!■■ ' r a C"a t'j-' p > r i i j. ■ ■ t i: ■ n^ < ti i ! ; / j rti' u < n^ -r 1 ' ■ : ;s tJi-.i n lai* ' s L ru* . ; . ; a 1 
lines of corrtdKe Pci f.or- tli'; v;^ r P.l th'jory in rji^iestion. Thv- 
C'at'y.jor i' s hKtnq .'"■o-ther in set.s b(.'C-aiiS'' \.\i*jy r.iuti,u:iP\ ^ ^bi ■ r. a I e 
each ''Ph'jr thr-;-iqh tiie evideu'-',' they qatdiC'r up. ." r-;d iifoe^'H' 
sets of cato'jorios draw aj'art frcnu on* : anr;t:vjr pi Ly s. .v-.^a 

tdioy fail to c^-)rr(^jbora te one anotdier.' 

"^Ibid., i>. .329 . 



Tlu! way catocjor ic:.: •'haiuj iDqoLlu.'r" .ill',)w:..; Po[M>(.'r t..o claim :.ih.'. wul'M 

hy[A)l:.hcs.js aia.' an Loncniu >i.is avid Lliat: v ic i sin i .s c -n f iks i rn i , 

i- r wia.Md Ir/i 'ot:hor;L'.'.; ar<? a u Iniioniou: ; , thry aia.^ inntually (.'Xi ; 1 u:;l > . 
A iiUKfaii-'.^ of Llu.'iii, l-.horoforo , can « -ii 1 y l,.c o >ii ftu; i tui . 

But: ri.';j[MM- i:,- va<juo on t.?v,.u:l:ly lu)Vv' t.hc ca 1. - nj^r ics "Ih.uiq Lo( jiMiIk; r " 

aiui why souhj (.;a tajMC)!" i ^.)f a | ^a i: U i.cular wor ld liyi )c> tdit.-:. i niicjliL noL .is 

wo.LI Lc i.oi..Hid in an^jthor word.d hy^otlu?^; i . .In fact he* coniincnt:s Lhal 

iL is Hi-d'. t:.) bi.' dt..'nic(,l . . . LhaL t.ho i-t->of. ine t.a ; h'.u- of oiio thoc^ry 
itiay merqo with that. c)f an(.)Liior, and ovonlaia.lly all may como 
harmoniously L.-jothor. But. t:his idoa it.solf is a }a;inoi[>lo derived 
from _fn_^o v/orLd tihoory, and cumot. ln> affirnu.id until, ( u- if, LhaL 
theory (organicism) should turn (;ut to be com]dote-iv udeciuate.'' 

Thus Hooks tra is led tc» artjue that world hy [jo theses cannot autonomous. 

Examine the fo] Lowing ({uotations: ".If world hy|x.) th<-':;es are 
..e.itonc:)mous , they are mutually exclusive." "The reason t.hat tlierc:? 
.'.re several ro' . t-me ta : lior theories is I'recisely that tliey are all 
' ally conifa.'eliensive and their cattujorier; refuse tc; merge and the^r 

inda refuse to harmonize." Mutual exclusi(;n, refusal t:o r-u-ge <ind 
to h.irm'.^n — are not these the traits of iiicc^iu^is tencyV If so, 
then Pe; per ■< tends the tests of consistency bey(jnd eacli system to 
the relations hetw</on them. But this is illegitimate. For if the 
four systems are autonomous, then there are four alternative and 
exclusive bojical canons. And the meaning of incc,-)nsis tency int(2rnal 
to o:.'.,^ oC the systems can not be ai'plied Lo relations b(..d:wueMi them. 



In this s e n s e (.) f a u t cj r i ( av, y i t i s ea s y to s 1 1* j w that 1 ' e ] ■] )e r ' 
f ■ i /o r : t (-.' .s y s t s a r e not a u t - n ( .)mcHr ; . ; i la n i sm c^ > n ta i r i s 

i nera' iLcablc aspects of formism, si.;i<-'; b.- ii systems use the 
categories of (luality ar^d law. Wy re;!<;r's wn a^lmissit^n, 
" c ( ^ n t e X t ua 1 i. .'.;m a no - j rq a n i c i s m ar-'j so i . ■ i r 1 y L 1 i ^.j d t lia t t h e v m. i y 
alsM [)•.; called trie sam-' tiieory, thr.- one with a dispersive, th" 
otdi'.'r wi. th <an i n te : ?*a tive , .dan."-^ 

ilie pr' ' t;:is ent...;iils tnr the .a;es''ut study is that tn<M-t.? .!><■ 

instances in v;' :;h, because th-' -v^jr la ; ■ i ag ^^f ca t 'jgor i s , it is 



' : ' i ^- . I Old. , , - ■ 0[) . 

3 

HoeKrd-^'a, S',p ..-.j l ' ; , , oi i i_yi,j__' ti u. s /' _ . . dH-g^'. 

1 11 i 



t.^ j II. Iff' V/;,;.h Wi.u'l.d h yp' M Ik > : ; i : ,; i:i j ■ r ' > j : t t v . . Tli<' t < 1 1. 1 i >w i m> | 

s I.lI t:.(:MiuMi t: i.r^nw Sj<MHl':; l.ox t. i •; ar\ t *xani[ > 1 1 1 . 

liivin.j thiiifjii t'liu:; ('xi:;L in a <l»>(My i iiii , ;.iy.';i(Ml iinivoi.';^! .iiul, 
I I hv til i .s nil i Vi,t:v.' , ol.x.jy tJic Lh-.Tiut niytMin i <. 1 .iws , ^ 

lii 'M!' 1 . .in , naLura.l ,l.aw:i aru' ;;i'rn a.'i ('(Man.s whii.'li natana^ iuh'< 'r,:;a r- i 1 y 

fol. I < )v;i.; . M'hi.; i;.t:-.i L<.'nv,.Mit: j > j t^.: t ; ; f ( > ran i lHH*a(i:;r t.if Llu^ way tin? [a'viw 

"obey" ia.; i::;*-'] with roqard to t!u: l.hoi nn uiyriain i * lawa;. huL t.hi:-; i.-; ri<U- 

a .sLr->iu| ciaLin b.jc.ia"'^ "Lav/" a 1 a^. • c;( ai:.; i tai t.t a.: a ^.m (■ t.n ;i a;y wit.liia 

' !viiiii.::n. And i^.a j; ..a: irak^a La*- fo 1. 1* >v; i iia roiihuk:; with roqar<.i l.o N(;wl.v> 

I.jws ;>r IT1> t: LO'!i .1. 1 t:hu nKariian iaJ t i ca Iahj. iry "law," 

'I'll- a(? law:;, It w.i 1. 1. ix^ s;:<ai ((^xaot.ly t )|.':^> .laws l\>r l.a|'lacc, 
t-ho5;<.^ )r r;ini l.u >-aa fiir >)t:rva- int ?c:lia n i :; t. a j ' •' Ti.at i taj ta ■ Lli..> dyiiainic 
••Jonu.Mit ia I. ho iii'. -a : , . ; i ia; t. i.a un.i.vcraa, 'Vho fioLcl i.tsolf is static 
;-inii iiiui * r> ■ : ■ aat: i ttiui. whf?n la ri.(vl,(l ia d ^tv.cd w.i. Lii mai-a;t.a.;, 

it: still J. ; •'■ -aiiC'icy. Tlu; (lyaanii • a(a;uctir (if nature conua^ 
t;rc>iin the ' ...a witii.:h r lau-ar t. ha inaaa.a.-. t:i t:hor -nui (n.iic.ic^ thoiii 
frc;m nu .aait' i 'jiirat, i on to aaot' , r- . 

now, thera: i r> an i.in[Jorta: jJn^ o ii )t i --^ in th(} haj-lacaain 
conco:-tion. [h.: :.;aya. , hot nu know ta-' con :a: i t i ' ai of inaiasca, in 
the spatial riolri at any one tiino, ana \ \\v lava; v/'aich ca ^aai^.r* 
iii'On thosL* massoa, and I will dcscrilx:' t.hc caail'l . ; ition of tlio 
ficilci at ."uiy rather tlnio oa;;t or l a'ca^ait:. VJiiat i a. !au; at:.jtais of 
tiiese l.:iw.s? Ho speaks ot? them as i. f th'i^y were fliscretc aiiJ sei>arablo 
train tho rnasso'S iai the tioli, or as if they oj o rated uaan tht; 
V. i o 1 d b u t v; are n - ) t o t i t - - a s if, in a W' aa 1 , t i i y vaj i: c? f o r m s 
wh i c h are r u. \ )», 'a t e d 1 y o x em i ■ 1 i f i ( jd i n t 1 1 e f i. c.^ 1 d . 

But t: h i. s I s f Ci rin i ra a r i not: m e c h:i n i s in . The t:a t u s oT sub s i f--, t e n c e 
is inii-died. Ari'l it allow this status tc^ ai:)car here in th'.' lav/s, 
it: will s. read int'' tiie primary qua J. i t- i e^s , and evt ai taia.l J y iiUo t h'.? 
fi el'.l i. t.ael f . For i t tlie Law^s a rrv r; -ncc i v. ^d as re[aja ti n^j tliem- 
s^.il.ves id' ai t. i '.'a n y ^^vr-. tiie spa t i.otC'iii{ '« ira I fi'.dal, s<") will tho si:a:s, 
:aiap*a';, .la; !;iasse;.;, and s^ > p''rh/.q>s (.:^V' ai th^"^ lor^atirins. l*(,.)r are nr.^t. 
all la.a:a t i.ora-; just al ike, d i s^"aa : fa.; L y ce'iiS. iii^a ♦■d? Thus nuaahanian! 
d i ssc;l^/e:.; int'; fori!iia:m, and all it:." ca tea^ a' i aj vani:-Oi tn be reinter- 

r''. .q 'ai in t-aris i d~ tti'.: ' 'a t- < -qor i i a'j ai' f' ai'ii si;o This, a:' W(.^ h.tve 
earlier hinted, ia i ia*.; cons.t^ant tlua.viL in l\i>' rear- of mecharai. isiti . ^" 
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There evidently is tenuous cjround for distinguishing the projection 
of mechanism from formism by using the category "law." Implied reality of 
lav.'s, of course, is a hallmark of formism while mechanism insists that 
things are real only if they have a time and place. But even the basis 
for asserting this is not clear in Pepper's ex].)Osi tion . That is, Pepper 
does not provide the basis for saying that categories are linked to form 
consistent sets which result in autonomous world hypotheses. The nature 
of the linkage is not clear. And in rome areas the linkages are diffuse 
enough to permit overlapping categories. 

Therefore, overlapping of some categories makes it difficult to 
distinguish the projection of different world hypothese s when the basis 
for making such distinctions assumes the autonomy of world hypotheses. 
The methodological difficulty can be traced to this criticism of Pepper's 
framework. It constitutes a limitation of the application of the scheme 
in this study. 

Summary 

In this char>ter the major portion of the study has come to 
fruition. Qualifications and conditions have been specified for the 
use of the conceptual framework developed in Chapter II as a scheme for 
analyzing science teaching materials. The investigator * s procedure in 
performing the analysis has been delineated, and information about 
presentation of the analysis has been provided, both in order to prej)are 
the reader for detailed examination of the analysis itself. 

Limitations of this portion of the study conclude the chapter, 
having been introduced at a point where they are most meaningful for the 
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reader. These limitations include criticism of Pej^per's work itself, and 
are seen to affect the potential of a conceptual framework based on world 
hypotheses to deal with curriculum issues in general (Chapter III). In 
addition, the criticism affects the use of the inves uiya tor ' s conceptual 
framework as a scheme for analyzing science teaching n.aterials, in ways 
which have been specified. Nevertheless, it is the firm conviction 
of this investigator that the effect of such, criticism is relatively 
minor in view of the demonstrable power of Pei.jper's world hypotheses for 
dealing with the central problem of this study. 
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SU^WVRY AND IMPLICATIONS 
Introducti on 

This concluding chapter is in three parts. The first part 
reviews the study, including a brief account of its nature and 
significance . The second and major portion of this chapter 
reviews the findings of the analysis and presents reflective commentary 
on the use of the scheme. The chapter concludes with a discussion of 
the implications of this study for further research and for practice. 

Review of th e Study 

Nature of the stud y 

The problem dealt with in this study is the lack of conceptual 
frameworks in science education for assessing potential consequences for 
students of messages (im.'licit or explicit) about world view in teaching. 
The problem is met by developing such a conceptual framework, based on 
the work of Stephen C. Pepper and using liis syscematic concept world 
hypothesis . 

The argument of the study has three distinct "stops." Fir.st, 
the conceptual framev;ork is developed in Chapter II in the form of a 
scheme for analyzing science leaching materials. The framework is used 
in a second step to demonstrate substantive linkages betv/een current 
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social issues and curriculuju concerns (Cliaptcr III). The final step of 
the argument is a case-study, exploratory application of the scheme to 
a biology textbook (Chapter V) . 

The yield of the study, then, consists of the analytical scheme 
itself, the results of the analysis, and reflective commentary on the 
use of the scheme. 

Significance of the study 

Aspects of social criticism constitute a vantage point from 
which to view the significance of this study. In Chaj.>ter III it is 
suggested that North American society's sense of reality is based on a 
mechanistic view of the world and that this view is limited if held to 
be the only perspective for coping with exjverience. According to some 
social critics, a mechanistic perspective has been instrumental in the 
development of social problems of an existential nature — the experience 
of nothingness, as Novak puts it. An assumption of such criticism is 
that world views can affect individuals. Assuming that they can, this 
study is significant in that it explores one way in which world views can 
be transmitted to the young: through the textbooks they study in 
science courses. 

Reflective Commentary on tho^U^o of the Scheme 
This section is in three parts. The first contains general 
comments about the use of the scheme — comments about issues not necessarily 
associated with any given world hypothesis. The second part consists of 
comments specific to particular world hypotheses. The third part discusses 
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thL-oe questions v/hich qivc structure to rciflcc ti on on tlio and lysis. 

1 . In w J 1 a t \v. 1 y d r e m c s s a rj c s a b o u t wo rid h y i ) o t h c s (.} s {.) r o s o n t c d t C) 
students? 

2. Arc scnio world hypotheses associated with underlyimj issues in the 
textbook? 

3. What difficulties are encountered in applyiiuj the scliemo? 

General c o nun e n t s 

Tills section comiriGnts on features of the analysis wliicli are not 
necessarily associated with any cjiven world hypotliesls. The commentary 
here results from reflection on Comments in Appendix IV and is sui)[>orted 
by examples from the analysis. 

Context 

The problem of context has been discussed in Chapter V with 
regard to specifying a unit of analysis. To leave tlie unit of analysis 
flexible enables the investigator to better accommodate context in the 
analysis. However, wliile the use of a flexible unit of analysis gives 
recognition to context, it docs not solve the i^roblem which context 
presents to this study: its influence on a judgment that a world 
hy^'O thesis is j:>ro jected . 

There are two as» acts to this j^roblem. On the one liand, tliore 
is the problem of specifying criteria for determining what can and cannot 
reasonably be regarded as context. un the other liand, tliere is the 
problem of determining what context is relevant to a particular judgment 
and, further, to what extent relevant context should influence a judgment. 
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A full treatment of those comrjlox issues .is beyond the scope of this 
exnioratory study and, consequently, problems of context are noted but 
not solved. This is regarded as a limitation of the application of the 
scheme. However, some potentially usofu.l inf (j>rma tion concerning context 
has been obtained during the analysis and is now rej\^rted. 

Context within the textbook . — A distinction must be made between 
context as written material within the textbook and outside the textbocjk. 
For the most part, when making a judgment uf projection this study is 
concerned with the former. For examine, in section 167R1-1G9L26 the 
development of excretory systems is discussed and the point is made tliat 
a simple diffusion gradient can account for excretion in some p'rimitive 
organisms, while more complex active transport mechanisms and systems 
account for excretion in higher organisms. In the analysis, a mechanistic 
world hypothesis is judged to be projected by the sections which account 
for excretion in terms of simple diffusion. Context relevant to such a 
judgment is contained in an earlier discussion on diffusion, dialysis, 
and osmosis in the textbook. Examination of this earlier discussion 
shows the assumption of mechanistic categories. It is clearly relevant 
context for the judgment that accounting for excretion in terms of 
diffusion projects a mechanistic world hypothesis. Here, then, is a 
case where relevant context is easily specified. 

In the same section ( 167R1-160L26) is an example of relevant 
context within the textbook, but context less easily specified. It is 
judged that an organicist world hypothesis is projected by statements 
which account for excretion in higher organisms in terms of active 
transport and systems. In part, this judgment is influenced by the 
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"simple~to-coinp.lex" treatment c:ommon in a i^roccxlinq I'ortion oL* the, 
textbook. As orcjanisms bGcome mora coinplex, the implied inteqration oL" 
systems becomes more prominent in explanations eoncerniny those orqanisms 
Thus a "flavor" develops throucjh<Jut the entire textbook.. It is not 
easily specified, yet clearly it is context relevant to the judgment. 

Cultural context . — There are cases in which context outside the 
textbook is influential in a judgment of i-'rojection. One examj^le of 
this occurs in section 11L1-12L3G. In [Virt of the analysis of this 
section, mechanism is judged to be projected because an account of the 
occurrence of life (llLl-11) is in terms of inferred particles. 
Conceptually, these inferred particles lie within the primary categories 
of mechanism. 

In the comments about the analysis of this section, it is noted 
that mechanism is n>t the only world hypothesis in which discrete, 
inferred ;.articles have a role in causal explanation. Cultural context 
influenced the judgment as follows. According to Bertalanffy, Roszak, 
and others. Western culture's sense c;f reality is to a large extent 
derived from a mechanistic framework. Consequently, it is reasonable 
to predict that an account of the occurence of life in terms of molecules 
would be interpreted meclianistically by a member of Western culture. 
This unstated cultural context lends support to a judciment of pr^ ejection 
and is particularly relevant to judtimonts of the projection of discrete 
mechanism . 

■^In this example the judgment is also influenced by the fact 
that action-by-contact is a logical ly primiti ve c haracteristic of 
mechanism . 
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!L-^_'i^-'^l^-'J.>" L >--^^L'ili''l'-- • " t. u t; f. 1 K ■ f " X I 111 j > 1 ( • o t I, > ;•: I 1 M I 1 < ; . M t > :■: I. i ! ; 
GO(jt:i(;n 22LO-R'.). It 11; ciainiod llui t landi^in l'.- ) L 1 i s r > xi:.; > l-.Wf 't'li v.u-iiuj:.; 
complex in( jIc-^cuIi'S ccniici havu ^;.)iv(ui risi' t.'.> 1. i.vifui k:rM.:.;, Tin.' j irclf jiiu^rti. 
is that: tihis discussions iTojoct:.:; nux.'ha ri i r.ni in spilt: of t ht^ fact- f.li.it 
chcuscu and randomnGS:::^ arc consistr-nL. with a ^/c.?nt.c>: Luaiij^t: u'lirid 
hyi'O thesis, whicli denies absolute structures or; inherent order in the 
universe. The apparent peculiarity id: this judemcnt has a ros( 'iut.i t)n 
in the historical context ot" disputes about tiie oriqin of life. 
Historically those disputes are between mechanists (not ccni tex tuai is ts ) 
and vitalists (or special creationists) . The judgment tliat random 
collision and chance project mechanism rather than con tex tuai ism is 
influenced and supported by this historical context. To judge otherwise 
would be to ignore important issues in the history of biology. 

The reader's focus r-As pointed out earlier, it is t-roblomatic 
to determine the extent to whicli relevant context should influence a 
judgment of projection. The reader's "focus" bears on this problem. 
What is and what is not considered relevant context for a judgment can 
depend on what the reader focuses on. For; example, in section 121R1- 
122L45 the process of internal and external respiration is discussed 
and it is judged that both mechanism and organicism are t.^rojected. If 
a reader focuses on those aspects of the account wiiich deal with the 
transport of oxygen molecules and molecular reactions within the cell, 
th jn the judgment may tend tov;ard meclianism. However, one is more 
inclined to suggest the i>rojectior, of organicism it" the focus is u[)on 
integration of organs and systems to carry out a function necessary to 
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•^i-i''- !}]*' •Ml" l.hc ^-^ -til <, :•: t tt h'V.nii ti ( i in iqiii. 'i , t -h.i u i siii 

cony>.istr. i.M. } a rrt'd i ii'.j st/.; t;. u jh: ; .uid . ; I 1 1 < 'tnLM i {.: ; in wliich tuih-tit^i;; ,,1' 
orqcinisMiu^* art' l--:. - 1 .1 i in.^d wilhin .1 in. -c h, i u i : ; t : t i . ini. 'W. . i k . In th.^ wI.Ipm 
CiiiU) , roiu'VanI: L;(,MiLt;xL i tip.' - i.inr j ■ t ^ ^ ) j. i . > 1 1 ^.f . r i la 1 1 i i; 1 . . 

Then; la; a LurtJuT p- u rU:. In; (j.NMncd i' r m tliir, . 1 i r.cii::,",' i ( 'ti , In 
si tua t: i.cin:-; wIh.tl' a reaLifji: ar^f; i ni.i la ti».s Lhn j to jr^c: t: ion <M' a [ \i r t ua.i l.a r 
world hypotliosLs, iio may dovtjlop a [>roix,Mis i. Ly intorpri}!: --'IhcM: |.kKS:.;aq(:s 
sinqlo-mindodly. A [u^rspectivc develops in Lho reader for is }.a-esc?nted 
to tne reader) and f^urther instances oi: pr(.:> jection corroborate and Iielp 
develop the persi^ective . The process is cumulative and all sections 
which project the pers.Joctive serve as, contextual supi)ort for the judcjinent 
that any one section projects the persf j(ic t ive . A network of supj>ort .is 
formed . ^ 

Shift of focus in the textbook . — Sometimes, it is difficult to 
detect shifts of focus in the textbook. A qood example of this occurs 
in section 63LG-F<25 on active transpcs^t. L^rior to this section is a 
discussion of diffusion, dialysis, and osmosis, all of which can easily 
be accounted for within a mechanistic framework. Of course, active 
transport can be accounted for within a mechanistic framework, but 
nevertheless there seems to be a quality to section G3L6-R25 which 
indicates a slight shift in focus toward an orqanicist i>ers:;ectivG . This 
quality is seen in part because of tiie implication oC an integrated 

"^Considerations about how student readers ac tualJ y i.nterpret 
written material are beyond the scope of this study, as noted earlier. 
Nevertheless, the f)oints made here have emerged from the investigator's 
own exj^erience with the analysis and therefore are reported as part of 
the v^roblem of context. 
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•'V-'' ''i*^ 1 ' :i 1 i> •! ni' nl >i , MM • t - i ■ m : i " i ; . .iif .i, - l i > t r . i as . . i t , .iinl 1 km n is,. 

iiH'inhi ,is ,1 wn.>!.' i;; - •■ uis i . I, > j i - 1 ti'.> vi.il>'.- uiiil, 'I'ii- ' r. • i ^ s * > , 

'•vliilf Ml" iii.l^!ni"nt Mm! - • m m ii i i * i • i:; ( r> ^ | - ■ t > 1 is ii-il .i !;(.i.<mim ''rM', ii 
j-« 1 ' I ,1 sh i I t i Ii ! >cn:; . 

Mil ! t i.; • 1... ■ I )! • > j..'..' L i mi; 

'I'ti'^J'' >i;.ipl(.^ t>v i (.i.Mu.:. : i is )in tlit- filial ysi:; { li.u (.hi;; bicW^'iy 

iK.^xtb' -'O'-, [Tf > )o<;Ls ;,;cv'si\il w-siM hypo Liu 's. s; , iMlhcv LImii a 5;inqlo oii»». 
One clear uv.imj^c is Lho ^'v^t.: rw!u.« hii i j {m;(> jecL i on moc: iia n i sm in Chai'ter 
2 ( "The Orcjani;:'.at:ion of Mo Lecui ei; " ) and l.ho cJoar pro jcclicjn of: forniisin 
and contexLualism in Chaj'Lor 2h ( "c.'la.sr.i f ir.st L i on r.f U.-tjan i sm.s " ) - In 
this example the i^rojcction of c'.iffurent world hyf)othcse.s corres; c)ndLi 
to two d i f fere r 1 1 issues. 

In some cases, however, alternative world hypotlioses are projected 
even though relate d issues arc being discussed. For cxairiiac in section 
48L1~R23 cellular aggrcgatior is discussed and it is judged to pr<.>ject 
organicism. Later, in section 58hl5-lG, the statcinent is made that 
"cellular control is essentially moiecular crniti/ol," wh.ich [projects 
mechanism. Different world hypotheses arc projected even thougli coll 
aggregation and cell control both pertain t(^ the functior s of the cell. 

Relevant and incidental p^rojection 

The kind of v-rojection with which tliis study is primarily 
concerned can be called relevant j^r ojcctioit tr-.) denote that it develops 
from (or is associated with) issues in the description and explanation 
of biological phenomena, Tliere is, liowever, incidental }>rojection v;iiich 
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I -..1 

I' 'Il^i N V ■'^•'•Ui:. Ill th- .Ih.l 1 1 ■,. it !•, I IK- I.I.'IM .1 1 11; ihil It .|i-v.-h 

f'-^'-) 'Mu.M'^Vfd t'* li'-lp tilt' :;tip!.-nt nmi-Mst.md .i i^ int :h.mi>i nM(it>, I'.-i 
t.'X.nUf' i.M :;tM.:t i-M .!liU7-.:t) t.li-' (OssiM^ v,iii,ili-n in jT^d^'in:; ii 
cNMiiluiKit. i.'U", oi: .Ml .uniih.^ .ici.l:; i:; (-(iiiiMK^i t-- tli,- fH>s.MM<« ci iml , j ii, 1 1 i • ■!! 
'■^f ?.u \.rt\r\r, ti> rnrin wumI:;. li.'i" l.ln.^ tis.> > |m. m t i t i . •. i t i « >t i in tli.' 
ul>iu^ i.son ii; judqci.! Lo i t. mn :h, I lii sill . 

And ,in si'cLion inrd<] - -IH// ,i uMi.-r' h-nothy .uid d.d. iil,>u 
ost:imati(.)n of tJie number . d" «,vl.«,'.,: L i < m:; in t.h,- vi:;i.i.)Ir un i ve iT.r ir, qiv^Ti 
t:o Iu?lp t.-.hn sl-.iidunf;, under;:; t:and \ ^ ; i I ) I <}Mn<.' c mih i na t, i ^ -ns in luiman:.:. 
The C'XLoni;ivo use ( d' qi lan L i. i i ( -a t i -.n f. > niii;.* t;,ii<' i ma i i ^ ni i.e, iud<i"d (...^ 

aroj(^(jt iTi'.;chan j sm. In botdi - f taif::^* ^xamfd . [Av: | > Lt,;n L i -.i J. mes.'iaqe t:M 
the rituderit. ia: .>m(.' t:h iaiq is i;v a'-,^ caiw.ly undi ■ r: d-( - >d if its dt v u: i .i . : {. i ■ .n 
or ex[.' 1 cina t i f ai i r; -[n. ) n {-a 1.^ i.( ^d . 

No n - i r o j c c t i c) n and a n L i - 1 a" ( . ) j ( j e 1 1. ^ a i 

There are- a number of s^cLic-ris in the textb>ok wiiiadi reveal ns' 
information v;ith reqard to iaa^ifjctiMn of w^srid hypothe:;es. And Lht:a-^' 
arc ca.scL; where </ne hy^'Othra i s i^MtJ: be ar<jjecLed, but none the 
others is clearly projected . ::on-yrojccti>ai is a term that can be used 
to characterize a crane where no judrjmcait about pr()j/jc:tion cm be' m. id^'. 

In a:. least 'aie case, iu.)wover, tdit-re is tdie implication that a 
world hy] jr>tiies i s .i r- net an adf^iuate way of viewinq- reality, arui anti- 
p rojection in a term that can be used to cha ract<.-r i -v? triir; sit. nation. 
In section 35hl-37L54 a brief histori.cal ciccount (^f cell theory points, 
out that better understandinq the ceil v/as (hie to the improvement ^.f 
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] s , A II t I , t . 1 t . I I . .u - f , I 1 1 1 111 t .(,1 If , Ml ! 1 ir • . • 1 . t I 11; t li, I t 

nil t « -r t mi.i I . ■ I V , ; ;w. iiniih 'i > !. itii I'^'^mhh' « ^ 'IP' i ■< •( j tli,il hi-: :.tii>li.-'. 
' • f t hi v-;* ' h I t h- ' 1 t . ) I iiv i : ; 1 1 1 1 t ' 1 « r iir ; ^ > t I i ! < • w< • i - - win • i \ 
' i 1" M. "r . •! ; , " ) lit'- fji'. 'Wii Illy f . > til.' ( • r . ■, 1 I - ' , uid !m • I -ih ih m 1 
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prerequisite to knowledge of the latter. Discussion of the physical 
universe in Unit I fairly consistently projects mechanism, and this 
could provide a context for making judgments concerning biological 
phenomena later in the text. 

Making judgments about each world hypothes is 

?Iere features of the analysis are discussed that are specifically 
related to Pepi.^Gr's concept of world hypotheses and to X3articular world 
hypotheses. Again, the commentary is a result of reflection on the 
analysis. Before proceeding to a discussion of individual world 
hypotheses and their application it is worthwhile to note t:hat, generally 
speaking, the root metaphors themselves remain the most powerful asject 
of the scheme for detecting world hypotheses. This is not surprising 
since the categories arc implicit in the root meta^jhors. This does 
not mean that an explication of the categories is suf^erfluous for the 
scheme, but it does show that, once tiie categories are understood (and 
their development from the root metaphors is understood) , the root 
metaphors themselves constitute a powerful analytical tool. 

The root metaphor of formism, similarity , proved to be the 
easiest to use in the analysis. Judgments could be made without 
recourse to the relationships among the categories and subcategories of 
formism. Tlie root metaphor of mechanism was nearly as i)owerful , but in 
most circumstances it was necessary to use specific categories. With 
contextualism it was always necessary to uL;e tho categories iri order to 
make a judgment. And, while tlie root metai^jhor of organicism (integration) 
was often used in the analysis, because of its vagueness judgments based 
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on it seem inherently weaker. This appears to be an inadequacy of the 
organicist world, hypothesis itself and will be discussed shortly. It is 
now time ' turn to comments which are specific to each world hypothesis 

Animism and mysticism. 

There are no cases in which it is judged that animism or 

mysticism is projected. In one section (35L1-37L54) a judgment of 

"anti'projection" of animism is made, as discussed earlier in this 

chapter. However, a comment can be made with regard to the projectioii 

of animism. Pe^'per notes that 

animism is the natural metaphysical support of authoritarianism, 
which inevitably culminates in tlie dogma of infallible authority. 
It is ultimately infallible authority that is appealed to for 
rendering final and determinate the factual interpretation of the 
animistic world hypothesis.-^ 

Furthermore, it has been argued that a concept of evidence is lacking in 

the ani:nistic world hypothesis, which is consistent with a doctrine of 

infallible authority. It is interesting to speculate, then, the extent 

to which animism is projected whenever evidence is lacking in the text 

for knowledge claims. The following claim provides an example. 

Carbohydrates and fats serve chiefly as energy-giving compounds 
within the cell.^ 

There is no evidence given in the text to sui^port this claim. For a 
student the credibility of this claim mighL conceivably lie with the 
authority of the author, the teacher, or science, and such authority 
could be understood in an animistic sense. 

"^Pepper, World Plypothesos , p. 123 . 
2 

Speed, General Biology , p. 21. 
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Formism 

Similarity and generalization , — The root metaphor of forinism, 
similarity / has been used often for judging the projection of this vcild 
hypothesis. Many statements in the text are generalizations about 
characteristics of living things and depend on the concept of similarity 
for their basis. For example, this is a typical statement: "all cells 
exhibit the following life processes: . . . " ( 56R13-14) . Such a general- 
ization depends on the observation of similar attributes in cells. 

Thus it is noticed that the introductory statements of chapters 
can project formism because of the effort to show that common or similar 
features of organisms are to be discussed. For example, in Chapter 8 
("Reproduction and Development") the first statement in the introduction 
is that "most animals, including man, start life as a s[^eck of matter 
almost too small to be seen with the naked eye" (79L1--29) . Formism is 
projected in this statement because a concept C)f similarity is necessary 
to make the generalization. 

In fact, formism is projected any time comparisons among 
organisms are made as in section 149L1-14 ("The Development of Digestive 
Systems") . In the comment about that section it is noted that in most 
aspects of the descriptions of organisms there is an assumption of the 
similar/dissimilar distinction. In the treatment of cell physiology 
(56R13-14) , for example, the discussion is in the framework of a 
generalization about cell physi'*)logy in more than a single cell and in 
more than one organism. The mere fact that a generalization is made, 
then, depends on the root metaphor of formism. 
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Immanent and transcendent formis m. — Peppor makes a distinction 
between immanent and transcendent formism. In transcenvlent formism, 
natural objects are observed to grow according to the saune plan, and 
much of the projection of formism in the text develops from this observa- 
tion . The following statement in 243 R2 4-27 provides an example . "The 
development of the angio sperm plant resembles in some respects the 
development of the embryo of triploblastic animals . '* 

A major characteristic of iironanent formism :s that similar events 
or objects are described and the resulus of the description are accepted 
literally. A good example of the literal acceptance of the results of a 
description (with no attem^jt at explanation) occurs in section 233L6-R14 
with this statement: "The corn plant has separate male, or steuninate, 
• \owers and female^ or pistillate, flowers on the same stem." 

Natural laws . --One final comment concludes the discussion of 
formism. In formism , natural laws are norms which regulate the 
occurrences of nature. The aim of science, therefore, is to discover 
laws which nature follows. Thus formism is judged to be projected when 
this attitude toward natural laws is implied, as in the following state- 
ment (12L14-16): "living things thus exist in a decaying physical 
universe and, like this universe, obey the thermodynamic laws." 

Mechanism 

Actioii-by-contact . --Mechanism tends to be projected whenever a 
causal explanation is sought. One of the more obvious characteristics 
of this world hypothesis is the assumption of an action-by-contact para- 
digm, and causal ity is frequently asserted in terms of action-by-contact . 
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For example, action-by-contact is assumed in section 5L3-15 with the 
description of the mimosa plant. 

The sensitive mimosa will fold its leaves a second or two after 
they have been touched by an object. . . . (This reaction is 
achieved by a change in the water pressure within cells.) 

A further example is the explanation of limb movement in terms of levers 

in section 114L15-R30. 

However, the assumption of ac tion-by^contac t is not limited to 
gross anatomical movements. Most explanations, even at the molecular 
level, assume that some thing has to be located in such a way as to 
contact some other t hing . This is evident, for example, in the account 
of the physiology of muscular contraction in section 114R31-117R14 . 

Reduction . — The tendency to roduce the explanation of observable 
phenomena to interactions among discrete, inferred particles — usually 
molecular reactions — is a characteristic of mechanism commonly noted in 
the analysis. This is evident, for example, in the explanation of 
muscle contraction in terms of molecules of acetylcholine, ATP, and ADP . 
The projection of mechanism because of the reduction of observable 
phenomena to inferred particles is also evident in the statement that 
"cellular control is essentially molecular control" (48L15-16) . All 
physiological accounts in the textbook tend to project mechanism. 

Location of parts . — In mechanism, the location of the }jarts of 
a machine is essential to its description. An example of the location 
of i)arts is seen in section 114R31-50 on the i>hysir)logy of muscular 
contraction. Here the efficient parts have been localized to the nerves 
and the membrane surrounding, muscle fibers. The descriptions of organs 
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of the body project mechanism when there is an effort to locate the 
various parts of the organ that are essential to its function. A good 
example of this is the description of kidney function in section 171R12- 
173R8. 

Q uantification . — The use of quantification is yet another 
characteristic of mechanism that is used in the analysis to detect tlie 
projection of this world hypothesis. One example of the use of quantifi- 
cation occurs in section 114R13-11 7R14 with the statement that "in resting 
muscle, the blood is able to suiv-ily sufficient oxygen to . . . produce 
38 molecules of ATP furnishing 340,000 calorics of energy." And, of 
course, quantification is common in descriptions which involve the 
location of parts. 

Contextualism 

Change . — Contextualism is seldom projected in this textbook but, 
when it is, two prominent characteristics of tliis world hypothesis serve 
to detect its projection. The first characteristic is the assumption of 
change in the universe. By means of the category of cliange , contextualism 
is projected starkly in this statement. "In this world of ours, and in 
the universe around us, nothing ever stands still or remains changeless" 
(42L26-28) . Change is also arisumod, of couri^e, in aspects of tlic theory 
of evolution, as exemplified in this claim: "The modern theory of 
evolution of the various species of organisms is that these organisms 
are the result of a gradnal change in living forms over a period of 
thousands of millions of years" (369L7-11) . 
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Philosophy of science . — The second characteristic used to detect 
contextualism is the attitude in that world hypothesis toward theories, 
laws, and classification schemes. v;ithin a contextual ist framework, 
these are human devices useful for explanation, prediction, and control, 
but do not give insight into reality. This attitude is seen in a 
discussion of the lack of agreement among classification schemes in ' 
section 279L30-47. "If the student is puzzled by this lack of agreement, 
he should bear in mind that just as there are no absolute laws of nature, 
only man-made ones, so there is no absolute system of classification 
except a man-made one." 

With regard to natural laws and classification schemes, it is 
interesting to note that formism tends to be projected when the 
discussion is about biological issues. However, when the discussion 
turns to a philosophical reflection on those laws and schemes, as in 
section 279L30-47, then contextualism tends to be projected. 

Organic ism 

Root metaphor . — The root metaijhor of organicism, i ntegration , is 
used frequently in the analysis for detecting this world hyi^othcsis. 
This usually happens when there is the implication of an integration of 
systems and organs or processes that o|-)Grate as a v;ho.\G to perform a 
function necessary to life. An example of tliis is seen in section 
171R12-173R8 on the function of the kidney. Discussions involving the 
concept of homeostasis and the process of active tran5.jjort are judged 
to project organicism because of the im['lication of ir tegrated ^^rocesses 
necessary to life. 
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This root metaphor ( incegration ) is frequently used because it 
seems to account for an aspect of biology that is less adequately accounted 
for using other world hypotheses. Yet, the vague root metaphor of 
integration does not quite capture the quality which comes through in 
concepts like homeostasis (even though it captures this quality better 
than do the other world hypotheses) , and recourse to the categories of 
organirism is of little help. For this reason, as discussed in section 
171R12-173R8 , it is suggested that this limitation of the scheme might 
be compensated for by the inclusion of yet another world hypothesis such 

the selectivist world hypothesis developed much later by Pepper, or 
by Laszlo's similar s ystems view . This new perspective seems promising 
for dealing with the issues for v/iiich the i.>resent scheme app ears limited. 

Historical accounts . — Historical accounts of research in the 
textbook tend to project organicism because conflicting theories, dead- 
ends in research, anomalies, and so on are resolved by new research which 
accommodates these fragments and shows a more inclusive, coherent 
explanation. For example, section il7R15-118Rll discusses muscle fatigue 
and a basic contradiction is observed — muscle contraction occurs even 
when no oxygen is present. This contradiction is resolved with the idea 
that reserves of ATP build up in resting muscle. But yet another 
contradiction is noted when it is discovered that these reserves are 
expended in a few seconds while vigorous muscle contractions can last 
much longer than this. 7\ resolution for the apparent contradiction 
comes with a recognition of the role of phosphocrea tine in sustained 
muscle contraction. Thus, organicism is .-rojected by the way in which 
the researcli is re^-or ted . 
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Guiding questions 

In Chaijter I three questions were posited as useful for reflecting 
on the analysis. Although the ansv/ers to those questions are imjjlicit 
in the analysis and, for the most part, have already been discussed, it 
is worthwhile to speak to them here directly. 

1. In what ways are messages about world hypotheses presented 
to students? 

Evidence from the analysis shows that world hypotheses are 
projected to students primarily by implication. Sometimes, especially 
with the root metaphor of formism, a characteristic of a world hypothesis 
absolutely must be assuined for the passage to be intelligible. 

In no case was a conceptual framework expressed overtly. At no 
j.^oint in the textbook was an effort found that makes the student aware 
that knowledge claims stem from concep">tual perspectives. Nor was any 
attempt found to make the student aware that there are alternative 
conceptual perspectives, even though c^iitornative conceptual persj-'oc tives 
are often implicit in the issues discussed. The closest the textbook 
comes to providing for the student to understand that such meta-issues 
are legitimate areas of inquiry is in the few comments with regard to 
the status of natural lav/s and classification schemes. And even then 
no effort is apparent which makes the student aware that the author is 
speaking from a_ (.'articular perspective. These observations are not 
unexpected, but they are significant in light of tne concept of teaching 
discussed in Chapter I and the social significance of world hypotheses 
discussed in Chapter III. 
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2. Are some world hypotheses associated with underlying issues 
in the textbook? 

The answor to this question is "yes," as is evident from the 
analysis and from comments already made in this chapter. It will be 
sufficient to review these findings here. The description of organisms 
tends to bt. formistic, since it is usually comparative or else it 
involves a generalization about a class of organisms. In either case 
similarity is assumed. Classification tends to project formism for the 
same reasons. Discussions about the status of natural laws, theories, and 
classification schemes tend to project contextualism . Causal explanation 
tends to project mechanism, as do discussions of heredity, genetics, 
and physiology. Historical accounts of research tend to project 
organicism. Interestingly the discussion of evolution projects three 
world hypotheses. The assumption of change projects contextualism. 
Evolution as a theory which accounts for seemingly disparate phenomena 
projects organicism. And the search for mechanisms to account for the 
evolutionary process (again, a matter of causes) projects a mechanistic 
world hypothesis . 

3. What difficulties are encountered in applying the scheme? 
These difficulties., of course, reveal the limitations of the 

application of the scheme, anrl seem to b*:: confined to throe major areas, 
all of which have been discussed previously. First is the xotoblem 
presented by the fact that the categories of Pepi^er's world liypotheses 
do^ overlap at points, thereby making it difficult to distinguish among 
them. This limitation is directly attributable to Pepper's treatment. A 
second limitation of the scheme is the inherent weakness of the organicist 
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root metaphor for dealing with certain aspects of biology (e.g., 
homeostasis). A third limitation is that there are no guidelines for 
ascertaining the degree to which relevant context should influence 
judgments of projection. 

Implications of the Study 
Implications of this study for further analytical and empirical 
research, and for practice, are discussed in this section. 

Implications for further research 

Some implications for analytical research , already discussed 
in Chapter III, concern the potential for the conceptual framework 
developed in this study for analysis of complex relationships among 
world view, social issues, curriculum concerns, and the way teaching 
is conceived. For example, clarity would be welcome, for purposes of 
curriculum deliberation, in social criticism which notes the relation- 
ship between world view and existential problems. 

Further analytical research of interest would be an examina- 
tion of teaching according to this conceptual framework. it would bo 
of interest to determine whether world hypotheses can be distinguished 
in teachers' utterances, especially with a view to examining consistency 
of teachers' interpretations and explanations witli teaching materials 
presented to students. 

Whii^ the conceptual framework developed in this study is 
particularly germane to issues in science education, it would be 
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useful to know if vorld hypotheses can also be distinguisiied in teaching 
materials used in other disciplines, and whotliur or not the projection 
varies from discipline to discipline. 

Yet another implication for analyti.cai research concerns the 
relationship between Pepper's treatment of world hypotheses and broader, 
if less systematic, conceptions of world view (e.g., Canipbei i ' s concept 
of epistemological posture, discussed in Chapter IV). This research 
could be extended to an examination of a wide raiuje of cultural differences, 
and might provide a basis for conceptual iv, ing curriculum problems 
regarding the education of minority groups. 

Potentially useful empirical studies further to this research 
certainly include the broad question of curriculum influence in a 
student's assimilation of world hypotheses. To this end, an instrument 
based on semantic differential technique might be promising as a way 
to characterize a student's world view. Longitudinal studies could 
then be conducted to check for correlations between student world view 
and the projection of world hypotheses in teaching and/or teaching 
materials- (A prior study would have to be mounted to resolve a 
methodological problem noted in Chapter V: how to quantify the i)ro- 
jection of world hypotheses in written material.) 

Implications for practice 

Implications of this study for i)ractice focus on teaching, on 
teacher education, and on curriculum deveJ.opment » Central to all 
these implications is a concept oL teacliing developed in Chapters 1 
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and III. Si.adcnts munt be made aware of the bases for knowledcje 
claims, if it is to be said that tcachincj is occurring. 

An obvious implication for science teacliing is that world 
hypotheses be made explicit. This study provides a practical illustra- 
tion of Pepper's work by relating it to material which is taught in 
science classrooms, thereby providJLng a host of excimples which suggest 
how teaching could make world hypotheses expJicit. 

Implications for science teacher educ:ation flow from implica- 
tions for teaching. Teachers stand to benefit from an awareness of 
world hypotheses in the same way as students: as a way to "step 
outside" the perspective imposed by science, in-order to understand a 
variety of current social issues . 

In addition, the analytical scheme developed in this study lias 
potential as a device for supervision of science teachers. Through 
understanding world hypotheses as they are projected in his teaching, 
the teacher can become aware of th.c provision he is making for scudenLs 
to understand the basis for knowledge claims. 

The study has obvious implications for curriculum development 
in science. One direction this could take would be the development of 
sets of materials which exemplify and make clear for the student the 
use of particular world hypotheses as they guide iruiuiry. On a larcjer 
scale, world hypotheses could servo as t\\a struo'tural basis for an 
interdisc iplinary approach to curr icuJ.um . ^ 



James \{. Quina, Jr. has explored tliis possibility. See his 
"World Hypotheses: A Basis for a Structural Curriculum," Educational 
Theory (Summer, 1971), pp. -319. 
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APPENDIX I 



WORLD HYPOTHESES AND THE ROOT-METAPHOR THEORY 



As a prelude to discussion of Pepper's six world hypotheses 
and the subsequent development of the analytical scheme, this overview 
is presented in two parts. The first is a review of Pepper «s argument 
for entertaining a notion of world hypotheses as metaphysical concepts 
and the second is a review of Pepper's root-metaphor theory, a theory 
to explain the development of separate and autonomous world hypotheses 



World Piypotheses 
Pepper describes his conceptualization of world hypotheses as 

follows . 

Among the variety of objects which we find in the world are 
hypotheses about the world itself. For the most part these are 
contained in books such as Plato's Republic, Aristotle's 
Metaphysics ^ Lucretius' On the Nature of Things , Descartes 's 
Meditations , Spinoza's Ethics , Hume's Treatise , Kant's three 
Critiques , Dewey's Experience and Nature , Whitehead's 
Process and Reality . These books are clearly different 
in their aim from such as Euclid's Elements or Darvin's 
The Origin of Species . 

The two books last named deal with restricted fields of 
knowledge and can reject facts as not belonging to their field 
if the facts do not fit properly within the definitions and 
hypotheses framed for the field. But the other books deal 
with knowledge in an unrestricted way. These unrestricted 
products of knowledge I am calling world hypotheses, and the 
peculiarity of world hypotheses is that they cannot reject 
anything as irrelevant. 
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I wish to study world hypctheses as objects existing in the 
world, to examine them empirically as a zoologist studies species 
of animals, a psychologist varieties of perception, a mathematician 
geometrical systems. . . . For we all have and use world 
hypotheses, just as we have animal bodies, have perceptions, and 
move within geometrical relations. . . . 

World hypotheses are likely to be studied as creeds to be 
accepted or rejected, or as expressions of highly individual 
personalities, or as expressions of epochs, or as objects of 
historical scholarship to be traced to their cultural sources 
or given their philological interpretations- They are rarely 
treated as objects in their own character and compared with one 
another. Yet it is this last sort of study that I wish to make . 

He claims that, of the six world hypotheses treated in this study 

(animism, mysticism, formism, mechanism, contextualism, and organicism) , 

two of them — animism and mysticism — are "inadequate." That claim is 

not of primary importance for this study, but an explication of its 

basis is helpful in understanding the way Pepper views world hypotheses. 

The criterion for "adequacy" depends in part on the argument 

that the positions of the utter skeptic and the dogmatist are untenable. 

Pepper points out that the utter skeptic paradoxically must be dogmatic 

if he consistently holds his position. 

The position of the utter skeptic is, we find on careful scrutiny, 
impossible. It amounts to the self-contradictory dogma that the 
world is certainly doubtful. If this thesis is taken seriously, 
it is not a skeptical position, but a dogmatic one.^ 

The definition of a dogm.atist is "one whose belief exceeds his 

cognitive grounds for belief."^ T. dogmatic position ultimately produces 

a contradiction which. Pepper asserts, makes the position unacceptable. 

If a man is called a dogmatist, he is judged so in reference to 
certain grounds or criteria of belief. v;ho determines those 
grounds? The accused himself, or another? It seems incredible 
that a man could be a dogmatist in the face of cognitive criteria 
which he himself has acknowledged. It seems unjust that he should 



■^Pepper, World Hypotheses , pp. 1-2, ^ Ibid . , p. 9. 
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be called a dogmatist ir -olation to criteria which he has not 
acknowledged. All dogma s appear to be relative dogmatists, 
and who is to judge among Liie alternative grounds of belief? 

The temptation arises to say that all grounds of belief are 
equally good. But that is precisely the doctrine of utter 
skepticism. Thus the circle becomes complete. Utter skepticism 
leads into dogmatism, and dogmatism leads into utter skepticism. 
For a generalized dogmatism is simply an utter skepticism with 
the accent changed. If in the one everything is certainly doubt- 
ful, in the other everything is doubtfully certain. 

The fact is that a dogmatist never will generalize, and that 
is precisely where his dogmatism has its birth. Among his 
acknowledged criteria of belief is one which if generalized would 
lead to his acceptance of beliefs or degrees of belief which he 
refuses to accept. He explicitly acknowledges cognitive criteria 
which he implicitly denies.-'- 

Pepper rejects claims of infallibility, certainty, self-evidence, 
and indubitability as ultimately appealing to dogmatism, and concludes 
that "there is no certain evidence of any kind. . . ."^ 

This leads to the idea that there are two qualitatively 

different types of evidence. On the one hand there is "common sense 

evidence," which by nature is relatively unrefined and uncritical. On 

the other hand there is "critical evidence," which is highly refined 

and critically sound. The distinction between the two types of evidence 

is elucidated in Pepper's comment on a sense-data account of a tomato. 

We have ... a good example of such transmogrification [from 
common-sense evidence to critical evidence] in Price's red tomato. 
When he first mentioned the object it was a typical example of a 
common-sense fact, but by the time he finished his paragraph 
describing the tomato in detail it had become a highly criticized 
fact. Deducting from the description its dogmatic elements, we 
see that it was a penetrating critical hypothesis of the factual 
perception of a tomato.^ 



1 Ibid . , pp. 16-17. ^ibid., p. 39. 



^ Ibid_. , pp. 40-41. Pepper is referring to H.H. Price's 
Perception (London: Methuen, 1932); on pp. 26-27 Pepper quotes 
relevant material from p. 3 of Price's v/ork . 
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Pepper argues that critical evidence becomes critical as a 
result of corroboration. This corroboration falls into two categories 
which define two kinds of critical evidence, "Multiplicative corrobora- 
tion" occurs when different investigators are able to repeat a particu- 
lar fact (such as a pointer reading), "Structural corroboration" 
consists of evidence converging upon a single fact. The products of 
multiplicative corroboration Pepper calls "data." The products of 
structural corroboration he calls "danda;" these are "the facts that 
seem to be given as we note the extended corroboration of fact by 
fact,"l Pepper shows the difference in the two kinds of evidence, 

[Multiplicative] Suppose I want to know whetner a certain chair 
is strong enough to take a man's weight, I may sit in it myself. 
Perhaps I sit in it several times, taking this posture and that 
and dropping down in it with some force. And then, to be quite 
sure, I ask several of my friends to try sitting in it. If we 
all agree that the chair supports us firmly, we may feel justified 
in believing that the chair is a strong chair. ^ 

[structural] Or I may use another method. I may examine the 
relevant facts about the chair. I may consider the kind of wood 
it is made of, the thickness of the pieces, the manner in which 
they are joined together, the nails and the glue employed, the 
fact that it was made by a firm that for many years h.as turned 
out serviceable furniture, the fact that the chair is an item of 
household furniture at an auction and shows evidence of wear as 
if many people had successfully sat in it, and so on. Putting 
all this evidence together, I should again feel justified in 
believing that the chair is a strong chair. 

The fact that structural corroboration depends on hypotheses is of prime 

importance to the concept of world hypotheses, it is necessary to 

elucidate the notion of multiplicative corroboration, however, in order 

to see why structural corroboration is important. 



2 

Ibid . , p. 70. Ibid . , p, 48, Ibid , , p. 49. 



225 



A5 



Multiplicative corroboration produces two tyi^^cs of data: 

1 

empirical and logical. Empirical data consii;t of 'pr^pj^-'sG physical. 

measurements and their observed relations to each ether. The important 

feature of empirical data is that they are easy to corroborate; raen can 

quickly agree about a pointer reading. This kind of agreement is also 

true for logical data. 

Logical data are the evidence for the validity of logical and 
mathematical transitions and for those organizations of such 
transitions which are called logical and mathematical systems. 
As with empirical data, so with logical data; the aim is to 
obtain types of transition so simple and obvious that any and 
all men observing them will agree that they are legitimate. 
These also have had their development out of common sense, and 
have reached their apex in symbolic logic just as empirical 
data have reached their apex in physics. The principle logical 
data [are] . . . substitution, inference, and adjunction. ^ 

At this point it is helpful to represent diagramatically the dis- 
tinctions Pepper is making. 




world hypotheses logical positivist 

approach approach 



Ibid . , p. 52. Ibid., j)p. 57-58. 
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Pepper argues aqainst the positivist position that knowledqe 
should consist of beliefs founded on multiplicative corroboration only; 
that is, on empirical and logical data. The thrust of Pepper *s criticism 
is that the positivist must make hypothetical claims about the ultimate 
realization of his position (since, at the moment, it is far from 
being realized) , and these hypothetical claims constitute a meta- 
physical position. 

The gist of the matter is this: In order to set up refined data 
as the sole norm of evidence, it is necessary to deny the claims 
of danda, derived from various structural world theories, as 
alternative norms of evidence. To back up this denial an un- 
dogmatic dic1:atorial positivist must so assemble his data as to 
drive out the claims of alternative danda- Multiplicative corro- 
boration alone will not do this, for it only establishes the 
data it establishes, and neither affirms nor denies the claims 
of any facts other than those, like pointer readings, by which 
man corroborates man. In order to assemble data so as to drive out 
alternative danda, such a positivist must make a structural 
hypothesis, and a world-wide one, such that fact corroborates 
fact throughout and every fact is a "datum." Then, and only then, 
can no alternative danda squeeze in. But then this positivist has 
developed a structural world hypothesis, and his "data" become 
actually danda of a certain sort.-^ 

Since, according to Pepper, f^ven the positivist eventually resorts 
to structural hypotheses, it is appropriate to begin an account of hy- 
potheses through the positivist interpretation. 

To the positivist a hypothesis is a human convention for the 
purpose of keeping data in order; it has no cognitive value in 
itself. ... To accord it cognitive value for itself is a 
misunderstanding. Cognitive value belongs where knowledge is. 
And what we know are data. A hypothesis is not a datum; it is 
simply a symbolic scheme for the arrangement of data, so that 
men can easily find and use the data they knov;. ^ 



Ibid . , pp. 67-69. 
Ibid. , p. 71. 
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According to Pepper the positiviats' position with req^ird to hypotheses 

is sound as long as no cognitive claims are made. But, some hypotheses do 

make cognitive claims. 

Our interest, therefore, will henceforth bo focused upon structur- 
al hypotheses--of which world hypotheses arcj examples, — for these 
do make cognitive claims. They purport to inform us about tl)e 
structure of the world. 



The cognitive value of such hypotheses is genera ted directly 
out of the mode of cognitive refinement which requires them. 
Structural corroboration cannot get along at all except by the 
aid of hypotheses which connect together the evidence that is 
corroborative. Even in our earlier common-sense example of 
structural corroboration having to do with the strength of a 
chair, the evidence would not have been convincing but for a 
set of hypothetical connections, mostly causal, which brought ^ 
together the evidence toward the belief in the chair ^s strength. 

Pepper discusses the method by which the reliability of a crude 

hypothesis can be increased. A hypothesis can be made more reliable by 

2 . , 

increasing its precision or its scope . Increasing the precision means 

"making it exactly fit, conform to, apply to, describe or i.-. any other 

3 

way strictly refer to the facts under consideration. . . Increasing 

the scope of a hypothesis means finding moro corroborative facts for it, 

and this eventually leads to a "world hypothesis." 

It thus becomes clear that, in the pursuit of reliability, structural 
corroboration does not stop until it reaches unlimited scope. For 
as long as there are outlying facts which might not corroborate 
the facts already organized by the structural hypothesis, so long 
will the reliability of that hypothesis be questionable. The 
ideal structural hypothesis , therefore, is one that all facts v;ill 
corroborate , a hypothesis of unl imited scope . Such a hypothesis 
is a world hypothesis. 4 



Ibid . , pp. 74-75. 

2 

Ibid . , p. 76. 
■^Ibid. 

"^Ibid. , p. 77. 
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The Root-Mctciphor Theory 

Pepper then discusses the root-metaphor theory^ which is an effort 

to determine the origin of world hypotheses in order to isolate them and 

reveal their strengths and weaknesses. 

Here I shall offer a hypothesis concerning the origin of world 
theories — a hypothesis which, if true, shows the connection of 
these theories with common sense, illumines the nature of these 
theories, renders them distinguishable from one another, and 
acns as an instrument of criticism for determining their rela- 
tive adequacy- . , . Such a theory of world theories seems to me 
much less important than the clarification it introduces into 
the field of cognition it covers. Our interest is not so much in 
the truth of a certain theory about world theories as in the cog- 
nitive value of the world theories themselves. 

Pepper's theory is that a world hypothesis develops from common 

sense. A developing world hypothesis usually requires refinement of the 

metaphor inspiring its development. Successive (and successful) refine-- 

ment gives rise to categories which eventually form the framework of the 

world hypothesis. Pepper describes the process in the following way: 

The me^ihod in principle seems to be this: A man desiring to 
understand the world looks about for a clue to its comprehension. 
He pitches upon some area of common-sense fact and tries if he 
cannot understand other areas in terms of this one. This original 
area becomes then his basic analogy or root metaphor. He describes 
as best he can the characteristics of this area, or, if you will, 
discriminates its structure. A list of its structural character- 
istics becomes his basic concepts of explanation and description. 
We call -hem a set of categories. In terms of these categories he 
proceeds to study all other areas of fact whether uncriticized 
or previously criticized. He undertakes to interpret all facts 
in terms of these categories. As a result of the impact of these 
other facts upon his categories, he may qualify and readjust the 
categories, so that a set of categories commonly changes and develops. 
Since the basic analogy or root metaphor normally (and probably at 
least in part necessarily) arises out of common sense, a great deal 
of development and refinement of a set of categories is required if 
they are to prove adequate for a hypothesis of unlimited scope. 
Some root metaphors prove more fertile than otherr, , have greater 



Ibid . , pp. 84-85. 
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powors of oxparuaon and of: ad itinLnKMiL. Thoiu^ survi.vo in <join])arison 
with the otihers and q one ratio the rolat;..Lvf?,ly adoqua t'.o world tihoorios.* 

In devolopxncj the roo t-me Laphoi t:h(^ory P(}i)pcr statt^s four maxima.." 

1. Root mctiaphors determine hypotliesos : When wo spoak of different 
world hypotheses we are speaking of tilio dovoloinnon L of altornaLivc} root 
metaphors, and "it is implied that thero is i-ome statement or numbor of 
statements which represent the world theory, its catoqories, and root 
metaphor at the height of its development."-^ 

2. Each world hypothesis is autonomous. . . : 

i) It is illegitimate to disparage the factual interpretations 

of one world hypothesis in terms of the categories of anotlier — 
if both hypotheses are equally adequate. . . . 
ii) It is illegitimate to assume that tlie claims of a qiven world 
hypothesis are established by the exhibition of the short- 
comings of other world hypotheses. . . . 
iii) It is illegitimate to subject tlie results of structural refine- 
ment (world hypotheses) to the cognitive standards (or limita- 
tions) of multiplicative refinement. . . . 
iv) It is illegitimate to subject the results of structural refine- 
ment to the assumptions of common sense. . . . 
v) It is convenient to employ common-sense concepts as bases for 

comparison for parallel fields of evidence among world theories. 

3. Eclecticism is confusing:^ There is nothing more encompassing than a 
world hypothesis. Therefore, to combine the best features of two or more 
world hypotheses is only to form another single world hypothesis which 

is internally inconsistent. 

4. Concepts which have lost contact with their root metaphors are 
empty abstractions. . . . V/hen a world theory grows old and stiff. . 
men begin to take its categories and subcategories for granted and 
presently forget where in fact these come from, and assume that these 
have some intrinsic and ultimate cosmic valuo in themselves. . . . 
Terms are only genuinely hypos tatized , clearly, if some cognitive 
weight is given to their very emptiness, if the absence of evidence 
they have attained is actually used as evidence--word magic, in short. ^ 



llbid. , pp. 91-92. ^ Ibid . , pp. 96-114. ^ Ibid . , pp. 96-97. 
4 

Ibid., pp. 98-102. Italics omitted. 

^Ibid . , p. 104. Italics omitted. ^ Ibid . , pp. 113-114. Italics omitted. 
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'rh i is t.lh,' rraiui^woi.'k in wiiic:li IN.'Upcr d i i;rus;;< r.ix woi.I<i 

hypolihoseri. Two oL' t.hoiu? (aniin.i fan «nul my.sl. i c i ;;m) lio rocMrds .ir, in.ul<»~ 

iiviato on tlio qt'ounth.^ that: 1.1 icy make doqmat: ic claim:;. 'I'hu r (.-m.! i n i.iiq tmu- 

hypothosc^s {formism, mt^chanism, con tt\x tua 1. i sin , orijauir i iim) Tt-'fipor rci^ards 

as relatiivoJ.y adcquaLc in the foILowinc? i-wnusc . 

By the maxim oC: autonomy, wo know that onr? wtuvld thoory (;:annot. 
Icqitimatoly convicted of inadequacy by the judqinent of anotlirr. 
How, then, do we discover that a theory is inadequate? By its 
own judgment of its own achievements in attaining complete precision 
in dealing with all facts v;liatever presented. A world tlieory, in 
other words, convicts itself of inadequcicy. By its own logic, or 
refined canons of cognition, it acknowledges its own shortcomings 
in dealing with certain kinds of facts, or in dealing witli them 
consistently with its dealinc^ w.i tli other kinds of facts. These 
judgments, once made by the theori(:?s t hems calves, can then be conif'ar'od 
externally. Theories which show themselves up as dealing much 
less adequately with the world-wide scope of facts than others <.irn^ 
said to be relatively inadequate; the others, relatively adequate. 

As to the grounds for claiming that there are on].y four re.ltitively 

adequate world hypotheses. Pepper makes these comments. 

The root-metaphor theory is simply a recognition of the fact that 
there are schools of philosophy, and an attempt to get at the 
roots of these schools. . . . The appearance of a great nun\i,^er of 
different world theories arises simply from the great number of 
combinations that can be made out of the parts of . . . the world 
hypotheses we have discussed. . . . Drop dogmatic claims from the 
large number of combinations , and the relatively small number of 
distinct world theories appear of themselves. . . . 

The situation is even further simplified by the discovery tliat 
out of the seven or eight basic world hypotiieses, so derived from 
their root me taphors , four are to such a degree superior to the 
others in adequacy that they alone need be seriously considered. 
These also may some day be superseded, but the present situation, 
v/e believe, is one in which those four must be given equal or 
nearly equal v;eiqht in any cognitive juflqmont or evaluation wlu?re 
we v;ant all the evidence we can get on a matter. ^ 



Ibid. , pp. 115-116. 
^Ibid. , pp. 328-329. 
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PKKI.lMlNAi^V ANALV:; IS 

•rh-i^; iToL-imiiuiry aiiciLysi:^ w.is un(l»«it.<ik(Mi pi. ii>i Uu^ (Ipvcloj 

inenL oi: the aiuily t: i c.i L schoiiu.^ diul .licU-d in t.lu' i;oi;nui Ki t, Lou of lAuxt 
scheme. The intiLeri.il t"(^r exam i lui 1. i on w>e; y.< • L<,^c Livl on t.lie hasis ot it 
inLuited iin}:>]. ica L i.jn of a world hyjMot.hesis and t:he anal.y.si^; war. don»' 
Lc) i::upport the initial intuit i.oiu The LiMdinijr, are not Iroin seit^ncr- 
textbooks; an effort wa.s made tc; -U'lect niat:.(^rial relatively trans|\ire 
to Pepper's categories. 

For each world hypothesis the api^r^-^M'^- i-i 1 summary in Chapter 
II should first be read. In this appendix, the} readinqs for Ocich 
hypothesis are presented first, and are folb^w* i by the preliminary 
analysis. All line identification at the left of the quoted material 
has been added by tiiis investigator. 

Aniniis m 

The following is from a publication of the Watchtower Bible 

and Tract Society of r.' .,:w York, and implies categories of animism. 

Evolution has no explanation for the instinctive wi:- lom 
of animals. But the Bible does. The wisdom r'vcryv;hcre 
manifested in living things testifies to the fact that they 
were designed by an intelligent Creator, by God, as the Bible 
5 shows. . . . Thus when we compare all the actual facts with 
the theory of evolution, we find that everywhere the theory 
is at odds with them. . . . 

All 
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Whereas evolution cannot account for the beginning of 
life, the Bible can. All biological research shows that 
10 life comes only from life, verifying the principle of bio- 
genesis. The Bible account in Genesis reveals God to be the 
source of all other life and is, therefore, in harmony with 
the facts of biogenesis. Psalm 36:9 identifies God as the 
life-giver: "For witl- you is the source of life."l 

15 So by comparing the known facts, free from speculations, 

with the Bible, it can be seen that the Biblical record about 
the beginning of life is true.^ 

Since it is, as some say, God the Creator who permits 
wickedness, it would only be fair and right to listen to 
20 the explanation that God provides. 

Where does God provide this information? Surely we cannot 
think that God, after creating man, would leave humankind v/ith- 
out an inspired record that would reveal the true history of 
his dealings with mankind and his view of things. He has pro- 
25 vided such a record. The Christian apostle Paul, a God-fearing 
man writing under the guidance of the Creator, stated: 

"All Scripture is inspired of God. . . [this investigator's 
ellipsis] ~ 2 Timothy 3:16,17.^ 

For his own good, a man needed God's guidance and direction. 
30 The reason why. . . is this: Man wa- not made to live or gover n 
independently of God . 

God did not give man the right or the ability either to live 
or to govern his affairs successfully without Him.^ 

God, in his own Word, identifies the creature that has been 
35 the chief inspirer of wickedness. it was he who corrupted Eve's 
integrity, and induced her to rebel against her righteous Creator. 

He is an invisible wicked spirit creature. His invisibility 
should not make you doubt his existence. The existence of micro- 
organisms as disease-causing factors was once doubted because 
40 they could not be seen with the naked eye, but that was not a 

valid reason for doubting their existence. The same can be said 
about this spirit creature.^ 

Responsibility for worldwide wickedness, then, rests primarily 
with Satan the Devil. . . . But the Devil is not the only 
45 invisible wicked creature. . . . Other wicked spirits, demons, 
are also responsible for the spread of wickedness. ~ Revelation 
12:9.^ 



Did Man Get Here by Evolution or by Creation? (Nov/ York: 
Watchtower Bible and Tract Society of New 7ork, Inc., 1967), pp. 124-12 

2lbid. , p. 126. ^Ibid. , pp. 132-133. "^Ibid . , p. 136. 

^ Ibid . , p. 144. ^Ibid. , p. 147. 
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An analysis' of all these passages reveals a number of 
instances in which an animistic world hypothesis is projected. Three 
distinguishing features of animism appear most useful in the analysis, 
namely, the notion of infallible authority as the criterion for truth, 
the notion that there are controlling deities and subordinate spirits, 
and the notion that there are transcendent spirits which are the 
"life-blood" of entities. 

Infallible authority as the criterion for truth appears in 
several statements. The Bible (holy book) is cited as an infallible 
authority for truth in "it can be seen that the Biblical record about 
the beginning of life is true" (16-17), and "sur-iy we cannot think 
that God, after creating man, would leave humankind without an inspired 
record that would reveal the true histoiy of his dealings with mankind 
and his view of things" (21-24). The authority of the Bible is again 
asserted as infallible because it is the product (at least indirectly) 
of an infallible spirit (God) (25-28). This is further supported by 
the words "God, in his own Word" (34) . 

The notion of controlling deities and subordinate spirits is 
evident in several parts ci the text. "God the Creator who permits 
wickedness" (18-19) shows the controlling nature of the deity by the 
word "permits." This controlling nature is again brought out in "God 
did not give man the right. . (32-33). The "control" lies in the 
extent to which the supreme spirit is able to "give" and "take" rights, 
privileges, etc. 

According to the passage the supreme spirit (God) permits 
wickedness (18-19), and the "chief inspirer of wickedness" (35) is 
the Devil. it follov/s that God is a supreme and controlling spirit. 
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while the Devil is a subordinate spirit. The notion of subordinate 
spirit is carried throughout the last passage (34-47). The term 
"spirit creature" is both conspicuous and identifying as an indication 
of an animistic hypothesis. It is also noticeable that there are even 
lesser subordinate spirits (demons) than the Devil (44-47) . 

Finally, it is evident that the transcendent spirit (God) is 
the "life-blood" of the individuals being controlled. Two statements 
speak particularly to this: "Psalm 36:9 identifies God as the 
life-giver" (14-15) and "God did not give man the . . . ability to live 
. . . without Him" (32-33) . 



Mysticism 



The following is quoted from an article entitled "The Rush for 

Instant Salvation." The article is about the author's experiences 

during an "enlightenment session," including interviews with people 

connected with various forms of mysticism. 

What has carried us is the power of what we are promised: a 
sudden crack in the consciousness, a splitting open of the soul, 
when we are flooded with joyous certainty. A direct experience 
of who, exactly, we are. Salvation:^ 

5 The experience is found by taking Christ's word literally: "the 
kingdom of God is within you." Each person comes to his own 
experience of the truth, and all experiences are valid. ^ 

Bhajan says, "Let us meditate. . . . Inhale— meditate on the 
third eye. Now exhale, powerfully:" There is a loud, collective 
10 whoosh. Bhajan smiles. "Relax. Tliis experience is your own. 
got it, you did it. It is you alone who can raise the 



■^Sara Davidson, "The Rush for Instant Salvation," Harper's 
Magazine , July, 1971, p. 40. 

^Ibid. , p. 41. 
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consciousness within you. Feel free, learn from everybody. 
Whatever can help you to reach the truth is the most beautiful 
thing, God bless you."l 

15 The definition on which most spiritual teachers would agree is 

that enlightenment is a direct, personal experience of the truth. 
It is a truth which comes to one intuitively, which cannot be 
proved rationally but is felt so strongly as to be beyond doubt. 
Enlightenment has led to many different perceptions of truth, 

20 but consistent in all enlightenment experiences has been a sense 
of unity and continuity, of oneness with infinity. 2 

Enlightenment came in 1964, on a day like any other, Charles 
was standing. . . "when this direct, conscious experience 
occurred, I realized that I am a God of infinite ability, and 
25 that the purpose of life is for us all to become conscious of 
each other as the individual Gods we are. I experienced this 
as the truth — beyond the realm of doui^t. It's pure exper ience . " 3 

A nineteen-year old boy in Berkeley. . ,says "l don't know 
what common sense is anymore, I can't tell what's valid and 
30 what isn't." He fails to discern hype, or techniques that 
smack of quackery. He does not consider the evidence when a 
spiritual teacher is charged in court with fraud or financial 
mismanagement . ^ 

Here we see a number of statements which clearly project a 

mystical world hypothesis- For example, "... flooded with joyous 

certainty. A direct experience of who exactly, we are. Salvation.*" 

(3-4) can be identified as projecting mysticism in at least two ways. 

"Joyous certainty" indicates that the experience is certain and 

indubitable and emotionally ecstatic. The experience is claimed to 

be "direct" (3) which shows its immediate and totally uninterpreted 

nature. The revelatory and cognitive qualities of the emotion are 

projected by "experience of the truth, and all experiences are 

valid" (7) . 



Ibid . Ibid., p. 42. Ibid. 
"^Ibid. , p. 49. 
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"Enlightenment is a direct, personal experience of the truth" 
(16) projects the immediate and cognitive qualities of the mystical 
experience. The next statement (17-18) shows the revelatory, immediate, 
and certain nature of the experience. "Consistent in all enlightenment 
experiences has been a sense of unity and continuity, of oneness with 
infinity" (20-21) — this projects the first three mystical categories. 
The phrases "of unity and continuity, of oneness with infinity" express 
the ideas of fusion and inclusiveness , and can be seen as a reflection 
of the way in which love acts on things in the universe. 

"I experienced this as the truth — beyond the realm of doubt" 
(26-27) also reveals the cognitive and revelatory nature of the ex- 
perience with an emphasis that the f;xperience is certain and indubitable. 
The mystical theory of truth (revelation of the experience is the trutli) 
is blatantly projected in many of these statements. For example, it 
is illustrated in the last paragraph (28-32) . A mystical theory of 
truth is bound up in the immediate revelation of an emotionally ecstatic 
experience and has nothing to do with "evidence" (the concept of 
evidence comes out of other world hypotheses) . Rather than saying that 
the boy "does not consider the evidence" (31, investigator's emphasis), 
it might be more appropriate to say that he does not consider evidence. 
And when the boy says "»I can't tell what's valid and what isn't'" 
(29-30), he is merely being inconsistent with the categories of 
mysticism since it is probably the case that he can tell what is v^lid 
within a mystical world hypothesis. Had he been consistent, hi.-; 
statement might have been "I can't tell, using the criteria of other 
world hypotheses (mechanism, formism, contextualism, etc.), what is 
valid and what isn't." 
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Formism 



The categories of a formist world hypothesis will now be applied 

to three separate passages. The first passage is from Cassirer*s 

Language and Myth , It is important to note that there is no effort to 

label Cassirer's position as formistic. Rather, what will be shown is 

that elements of his critique reveal the formist attitudes taken by 

others. Cassirer is discussing theories on the origin of myth. 

Here in the realm of spooks and daemons, as well as in the 
higher reaches of mythology. . .it was always assumed that the 
essence of each mythical figure could be directly learned from 
its name. The notion that name and essence bear a necessary 
5 and internal relation to each other, that the name does not 
merely denote but actually is^ the essence of its object, that 
the potency of the real thing is contained in the name — that 
is one of the fundamental assumptions of the mythmaking con- 
sciousness itself* Philosophical and scientific mythology, 
10 too, seemed to accept this assumption. What in the spirit 

of myth itself functions as a living and immediate conviction 
becomes a postulate of reflective procedure for the science 
of mythology; the doctrine of the intimate relation between 
names and essences, arid of their latent identity, is here set 

15 up as a methodological principle 

It might seem an idle pursuit to hark back to such points 
of view, which have long been abandoned by the etymology and 
comparative mythological research of today, were it not for 
the fact that this standpoint represents a typical attitude 

20 which is ever recurrent in all related fields, in mythology 
as in linguistic studies, in theory of art as well as in 
theory of knowledge. For Max Muller the mythical world is 
essentially a world of illusion — but an illusion that finds 
its explanation whenever the original, necessary self-deception 

25 of the mind, from which the error arises, is discovered. This 
self-deception is rooted in language, which is forever making 
game of the human mind, ever ensnaring it in that iridescent 
play of meanings that is its own heritage. And this notion 
that myth does not rest upon a positive power of formulation 

30 and creation, but rather upon a mental defect — that we find 
in it a "pathological*' influence of speech — this notion has 
its proponents even in modern ethnological literature. 

But when we reduce it to its philosophical lowest terms, 
this attitude turns out to be simply the logical result of 

35 that naive realism which regards the reality of objects as 
something directly and unequivocally given, literally some- 
thing tangible. . .as Plato says. If reality is conceived 
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in this manner, then of course everything which has not this 
solid sort of reality dissolves into mere fraud and illusion. 

40 This illusion may be ever so finely wrought, and flit about 
us in the gayest and loveliest colors; the fact remains that 
this image has no independent content, no intrinsic meaning. 
It does indeed reflect a reality—but a reality to which it 
can never measure up, and which it can never adequately portray. 

45 From this point of view all artistic creation becomes a mere 
imitation, which must always fall short of the original. . . . 
Moreover, from this standpoint, not only myth, art, and 
language, but even theoretical knowledge itself becomes a 
phantasmagoria; for even knowledge can never reproduce the 

50 true nature of things as they are, but must frame their 
essence in "concepts."-^ 

Lines (1-15) — The first strong evidence that Cassirer is 
revealing a formist position occurs with "the notion that name and 
essence bear a necessary and internal relation to each other, that 
the name does not merely denote but actually is_ the essence of its 
object, that the potency of the real thing is contained in the 
name. ..." (4-7). This statement reflects formism because it can 
be £inalyzed parsimoniously using the formist categories. The term 
"real thing" (7) refers to a particular while "essence" (4, 6) refers 
to character (relation or quality or both) . 

Another characteristic of formism is also prf^^ ^nt: the idea 
of similarity (which gives rise to a correspondence theory truth). 
"The notion that name and essence bear a necessary and internal rela- 
tion to each other" (4-5) suggests correspondence or similarity between 
the "name" and the "essence." There is a similarity or correspondence 
between two things: a name and a characteristic. But the statement 
goes further than that with the claim that "the name ... is the 
essence of its object. ..." (5-6). This is more than just corres- 
pondence between two things— it is correspondence to such an extent 

-^Ernst Cassirer, Language and Myth (New York: Dover Publication 
Inc. , 1953) , pp. 3-7. 
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that the two things are one and the same. This might be termed 
"ultimate correspondence" and represents a "collapsing" of two 
similar things. 

Lines (33-51) --Cassirer labels the position he has been 
discussing as "naive realism/' (35), and Pepper notes that formism is 
often called realism. Several sentences seem to project a formistic 
world hypothesis in this section. "it does indeed reflect a reality— 
but a reality . . . which it can never adequately x^ortray" (43-44) is 1 
Pepper's concept of a norm "which may rarely be fulfilled."^ m this 
case "reality" can be interpreted as a norm while the language used 
to represent (or correspond to) that norm never can represent it quite 
adequately. And, of course, this analysis also holds for the sentence 
"all artistic creation becomes a mere imitation, which must always 
fall short of the original" (45-46) . The sentence "for even knowledge 
can never reproduce the true nature of things as they are, but must 
frame their essence in 'concepts'" (49-51) could be reworded to read 
"for even knowledge can never reproduce the form (true nature) of 
particulars (things) as they concretely exist (are) , but must frame 
their form (essence) in 'concepts.'" 

The second quote is from Hempel's Philosophy of Natural Science . 

Theories are usually introduced when previous study of a 
class of phenomena has revealed a system of uniformities that 
can be expressed in the form of empirical laws. Theories then 
seek to explain those regularities and, generally, to afford a 
5 deeper and more accurate understanding of the phenomena in 
question. To this end, a theory construes those phenomena as 
manifestations of entities and processes that lie behind or 
beneath them, as it were. These are assumed to be governed 



^Pepper, World Hypotheses , p. 141. ^Ibid . , p. 163. 
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by characteristic theoretical laws, or theoretical principles, 
10 by means of which the theory then explains the empirical uni- 
formities that have been previously discovered, and usually 
also predicts "new" regularities of similar kinds. 

Pepper claims that "persons who accept the theory that there 

are laws of nature, and that the aim of science is to discover these 

laws, which nature 'follows', seem (if their words do not belie them) 

to imply that these laws are norms which regulate (literally render 

2 

regular) the occurrences of nature." The passage from Hempel ' s 
Philosophy of Natural Science suggests this position. The basis for 
the inference lies in the use of several terms and phrases which point 
to the notion that laws are regulating norms . An example is " . . . 
when previous study . . . has revealed a system of uniformities that ca 
be expressed in the form of empirical laws" (1-3). The verb form "has 
revealed" suggests that something was there to be revealed. In this 
case that "something" is a law (norm) and its existence is real but 
not concrete. According to Pepper's formist interpretation, such 
laws are subsistent forms. 

Further support for the inference that laws are considered as s 
sistent forms is the statement: "a theory construes those phenomena 
as manifestations of entities and i^rocesses that lie behind or beneath 
them " (6-8) . The clause "that lie behind or beneath them" (7-8) 
suggests concrete existence in the case of "entities," and (probably) 
subsistence in the case of "processes." in cither case, the clause 
seems to refer to a reality of the nature of "forms." The last 

■^Carl G. Hempel, Philosophy of Natural Science (Englewood Cliffs 
N.J.: Prentice-Hall, Inc., 1966), p. 70. 

2 

Pepper , v;orld Hypotheses , p. 166. 
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sentence (8-12) contains two verb forms which, in some circumstances, 
appear to indicate a formistic hypothesis: (to be) governed and (have 



be governed by . . . laws" (8-9) suggests Pepper's contention that 
in formism "laws are norms which regulate . . . the occurrences of 
nature.""^ The sentence "the theory . . . explains the empirical uni- 
formities that have been previously discovered" (10-11) also implies 
that the laws (forms) exist as subsistent reality which are discovered. 
The third quote is from Campbell's What is Science ?. 

And now let us turn again to theories. Here, it is true, 
we cannot apply directly the criterion of universal assent. 
There is actually much more difference of opinion concerning 
the value of theories than there is concerning the value of 
5 laws; and it is impossible to force an agreement as it can be 
forced in the case of laws. And while that difference of 
opinion persists we must freely admit that the theory has not 
more claim on our attention than any other; it is a fairy tale 
which may be true, but which is not known to be true. But in 

10 process of time the difference of opinion is always resolved; 
it vanishes ultimately because one of the alternative theories 
is found to predict true laws and the others are not. It is 
for this reason that prediction by theories is so fundamentally 
important; it enables us to distinguish between theories and to 

15 separate from among our fairy tales that one which nature is 
prepared to accept and can therefore be transferred from the 
realm of fantasy to that of solid fact. And when a theory has 
been so transferred, when it has gained universal acceptance 
because, alone of all possible alternatives, it will predict 

20 true laws, then, although it has purpose and value for us 
because it renders the world intelligible, it is so clearly 
distinguished from all other attempts to achieve the same 
purpose and to attain the same value that the ideas involved 
in it, like the ideas involved in laws, have the certainty 

25 and the universality that is characteristic of real objects. 
A molecule is as real, and real in the same way, as the gases 
the laws of which it explains. it is an idea essential to 
the intelligibility of the world not to one mind, but to all; 
it is an idea which nature as well as mankind accepts. That, 

30 I maintain, is the test and the very meaning of reality.^ 



been) discovered. 



The sentence 



these 




are assumed to 



-^Pepper, v;orld Hypotheses , p. 166. 
2 

Norman Campbell, What is Science ? (New York: 
Inc., 1953) , .pp. 107-108. 



Dover Publications 
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This analysis of the quoted material from Campbell's work 
What is Science? will focus both on his assertion that a good theory 
is one that "is found to predict true laws" (12) , and on his assertion 
that the ideas involved in a good theory "have the certainty and the 
universality that is characteristic of real objects" (24-25). The 
first claim (9-12) can be said to imply a formistic world hypothesis 
because a correspondence theory is suggested as a strategy for recog- 
nizing a true law. According to this strategy, a true law would be 
one in which the phenomena observed correspond in appropriate ways to 
the statement of the law. While the otlier theories of truth could be 
applicable to recognizing a "true" law, the words "that one which 
nature is prepared to accept" (15-16) plausibly support tlie inference 
tliat some kind of correspondence is intended by Campbell. What could 
it mean to say that nature is prepared to accept a . Clearly, 

Campbell is using a metaphor, here, but the meaning of the metaphor 
seems most plausibly read as a correspondence between what is ob- 
served and a theory or law. 

The notion that the ideas involved in a good theory "have tlie 
certainty and the universality tliat is characteristic of real objects" 
(24-25) suggests a formist hypothesis in a unique way. Campbell states 
further that ideas in laws and real objects are "real" in the same 
way. His reference to "real objects" is undo'jhtedly the same as 
Pepper's objects having "concrete existence" (particularized char- 
acters). And, within formism, molecules, atoms, etc. are forms of 

matter. Campbell appears to have collapsed two of the categories 

particulars and foms~by asserting that the reality is identical in both 

"^Pepper, World Hypotheses , pp. 167-168. 
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cases. The argument for saying that these statements reflect formism 
is simply that no other analysis (using other world hypotheses) can be 
brought to bear on the statements in such a parsimonious way. 



Mechanism 

Two pieces of material will be analyzed using the framework 
of the mechanistic world hypothesis. The first selection is from a 
newspaper article titled "Scientists feel key to learning may hide 
between nerve cells, ""^ 

Scientists have a "gut feeling" that the key to learning 
and memory may reside in the processes carried out in the 
region between the end of one nerve cell and the beginning 
of another. 

5 Dr. John E. Dowling of Harvard University said in an 

interview yesterday that scientists "know virtually nothing 
about the physical basis for memory and learning, but we have 
a gut feeling it's in the synapse, where it appears one could 
modify the processes a great deal." 

10 Nerve impulses are propagated across the synapse by the 

release of chemicals from the axon. "There are hundreds of 
ways you could modify that system. The flexibility is tre- 
mendous," Dr. Dowling said. 

But he stressed that there are as yet no substantial 

15 theories about how this affects learning. Scientists are 
still trying to understand the exact nature of the synaptic 
processes , ^ 

The very first statement in this Toronto Globe and Mail article 
provides a clue to the projection of mechanism. This inference is based 
partly on the assumption that "key" means "explanation" and, therefore, 
there is an intuition on the part of scientists that a suitable explana- 
tion for phenomena such as learning lies in processes happening at an 
unobservable level and lying in the primary categories. That is to say, 
the force of this analysis turns on the difference between the secondary 



The Globe and Mail (Toronto), February 26, 1972. 
^Ibid. 
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and primary categories of mechanism. For example, it is asserted 
that an explanation for the phenomenon of learning lies in chemical 
processes. These processes are unobservable (not detected by our 
senses), and therefore lie in the primary categories. These pro- 
cesses, then, are inferred from observable phenomena in the secondary 
categories. The chemical reactions operating within cells are not 
the objects of perception, but lie in the primary categories which 
must be inferred from phenomena of human perception (lying in the 
secondary categories) . 

A further suggestion of a mechanistic world hypothesis lies 
in an analysis of the sense in which "processes" (2) is used. It 
appears, primarily from the context of the rest of the article, that 
"process" means some kind of chemical reaction which operates according 
to mechanistic principles (discrete particles, action by contact, 
specified location). The words "processes carried out in the 
region between ..." (2-3) make clear the effort to specify a 
location for the md^ahanism and consequently suggests the projection 
of a mechanistic hypothesis. Pepper has shown that in mechanism 
"locations determine the mode of functioning of the machine, and 
until these are specified there is no way of getting an exact des- 
cription of the machine."-^ It seems clear from the meaning impart:.c»d 
in the statement (i-4) that the location of a procor.s which explains 
learning and memory is an important issue. 

The phrase "physical basis for rnrjmory and Joariiinq" (7) 
indicates a search for discrete, piiysical units which are the ele- 
mentary components of more sophisticated phenomena called memory and 



-^Pepper, World liypotheses , p. 191. 
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learning. The statement "one could modify the processes a great deal" 
(8-9) projects mechanism. The analysis centers on "modify." An 
assumption seems to be that if discrete mechanical components of a 
phenomenon can be located, then they can be controlled or manipulated. 
In this case the "processes" are located and, upon their location, are 
subject to "modification" (control). The idea of "control" over dis- 
crete units (possibly, but not necessarily, ultimate particles) brings 
up the larger issue of control and controlled experiments. Briefly 
stated, controlled experiments assiune mechanistic categories because 
the experiments are set up with the intention of finding a causal 
^^^"9 (assuming discreteness) and the research model — for finding 
"mechanisms" in general—assumes the paradigm of action by contact. 
The notion of "control" or "manipulation" is also implicit in Pepper's 
treatment of mechanism. This is because, according to Pepper, both 
secondary and prin.ary qualities are subject to certain laws which hold 
among them. it can be further assumed that action which produces 
"manipulation" (modification, control, etc.) is itself a combination 
of secondary and primary qualities and that the nature of the very 
action is dictated by regulatory laws. And, if an inferred primary 
quality can be located, then it is subject to purposeful action or 
manipulation (say, indirectly on the part of an experimenter) . in a 
mechanistic hypothesis, then, "things" are subject to the action of 
other "things" by virtue of the laws that hold among them (Pepper's 
third category). In the particular case under discussion, "processes" 
can be seen as a constellation of primary qualities (related by primary 
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laws—dictating the various chemical reactions-in a field of location) 
subject to outside (discrete) forces consisting of similar combinations 
of primary categories. 

A mechanistic world hypothesis seems also to be projected in the 
next two paragraphs (10-17). "Nerve impulses," "synapse," "chemicals," 
and "axon" (10-11) are all cons _ellations of primary qualities which are 
inferred in complex ways from observable phenomena. As Pepper explains, 
"what we experience are secondary qualities only, from which as evidences 

we infer the mechanical efficient structure of the universe."^ And, 

in those terms, "learning" can be seen as a secondary quality which is 

ultimately explained by the primary categories. 

The second selection comes from Weisskopfs Kn owledge and Wonder ^ 

(1962 Kdison Foundation award for the best science book for youth) . 

Today the different natural sciences are no longer inde- 
pendent of each other. Chemistry, physics, geology, astronomy 
and biology are all linked together, and all are treated in this 
book, though some at greater length than the others. Physics 
5 being the basis of all the natural sciences, gets the main ' 
emphasis— in particular, atomic physics since everything in 
Nature is made of atoms. what is stressed in the book is the 
trend toward universality in science, from the elementary 
atomic particle to the living world, a common point of view 
10 whose realization seems nearer because of the enormous progress 
the last few decades have brought in our understanding of atoms 
stars and the living celi.^ ' 

There is no question in the author's mind that the Einstein 
theory is one of the greatest achievements of physics and of 
15 all science. It has revolutionized our ideas of space and 

time to such an extent that without Minstein no oxact quanti- 
tative consideration of space and time is possible. Hinstcin's 
Ideas, therefore, play a decisive role in the quantitati ve 
formulation of many scientific problems. ^ " — 



^Pepper, World Hypotheses , p. 216. 



Victor F. Weisskopf, Knowledge and Wonder: The Natural World 
AS Man Knows It (Garden City, ^ York: Dou bleday S Company, 1966). 

3_. . , 



Ibid., pp. 9-10. ''ibid., p. 10, 
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20 In order to get at the fundamental features of the structure of 
matLer, we must begin our study with simple substances. At the 
start we shall not consider organic substances, such as wood or 
the skm of our bodies, whose structure is intricate and seems 
to be a complicated combination of substructures . ■'• 

25 Can we subdivide a certain ajtiount of a given substance indefinite- 
ly or IS there a smallest amount? The answer to this fundamental 
question IS well known today. There is a smallest unit of every 
substance and it is called a molecule, and in some substances an 
atom ^ 



30 



Chemical analysis has shown bevond shadow of a doubt that 
living objects consist of the same kinds of atoms as non-living 
things. In fact, living ma .tor consists mainly of the four 
elements carbon, oxygen, hydrogen, and nitrogen, with traces of 
other elements such as iron, phosphorus, and magnesium. There 
IS not the slightest indication that living matter contains any 
special material or that the laws of interaction between the atoms 
are different. The phenomena of life, therefore, must be the 
result of ordinary interactions between atoms and molecules— ve-y 
special molecules, to be sure, of a structure and complication 
that distinguish them strikingly from the molecules of lifeless 
matter. 

Today we are far from a complete understanding of how the 
interaction of these molecules can give rise to the phenomena of 
lite. In the last two decades, however, biological research has 
proviaed so many new insights into the molecular structure of life 
that we already can form a vague idea of what goes on in living 
matter. -> ^ 



Although many questions of human and animal development are 
unansw::red, the following ideas stand out clearly: Each species 
" with all its organs, nerves, bones, and brain develops biologically 
from Its germ cell according to the plan laid out in the nucleic" 
acid macromolecule. Here atomic physics and life in its highest 
form are intimately connected. Each nucleotide in the long chain 
has Its well-defined quantum state, which is the basis of its 
specific character. They are tied together by electrons in 
typical quantum patterns, which are stable enough to maintain 
the order to the chain in spite of the heat motions and other 
disturbing effects in the cell. Upon this order rest not only 
the development of the individual but also the propagation of 
the species. The stability of the quantum patterns in the DNA 
IS the guarantee that the children are basically like their 
parents, that the species is maintained. The various forms of 
life are a reflection of the various ways of combining nucleotides 
in the nucleic acid. The constancy of these forms, the recurrence 
in each generation, is a reflection of atomic stability. ^ 



llbid. , p. 84. ^ Ibid . , p. 85. ^Ibid. , p. 199. 
"^Ibid. , p. 222. 
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Analysis of these passages from Knowledge and Wonder clearly 
shows elements of a mechanistic world hypothesis. "Since everything 
in Nature is made of atoms" (6-7) is a straightforward statement of the 
particulate nature of the universe. This is consistent with Pepper's 
assertion that "the traditional discrete mechanism is the theory of 
. . . elementary particles distributed in space and time.""^ 

One of the characteristics of a mechanistic world hypothesis is 
the idea that phenomena need to be quantified so that one can understand 
the essence of the primary qualities that eventually give rise to ob- 
servable phenomena. Pepper says that "we notice that the parts of the 
machine are all ultimately expressed in exact quantitative terms quite 
different from the objects as viewed in their common-sense guise. "^ 
The statements ". . .without Einstein no exact quantitative considera- 
tion of space and time is possible" (16-17), and "Kinstein's ideas . . 
play a decisive role in the quantitative formulation of many scientific 
problems" (17-19) reflect this concern for quantification. 

Weisskopf 's assertion that the phenomena of life are the result 
of interactions between atoms and molecules (37-38) projects a mechan- 
istic hypothesis in the sense that underlying that asse: n appears to 
be the notion that ultimately observable phenomena can be reduced to 
(explained by) complex interactions among primary qualities. This 
general idea is brought out again in the next paragraph (42-47) . 
"What goes on in living matter" (46-47) can be read as "what makes 
life work" or "what the mechanism is that gives rise to life 
losing the meaning of the original statement. This projects a 

■^Pepper, World Hypotheses , p. 201. 
^Ibid. , p. 192. 
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mechanistic world hypothesis in that explanations of observable 
phenomena ultimately depend on the interactions of discrete constella- 
tions of primary qualities (atoms and molecules) . 

The statements in (48-65) provide clues to the projection of a 
mechanistic world hypothesis. The theme is, again, that observable 
phenomena (secondary qualities) are produced by (accounted for, ex- 
plain'-, by, or reduced to) inferred mechanisms involving interactions 
among primary qualities. Several observable phenomena are accounted 
for in this manner: "human and animal development" (48), "propagation 
of the species" (59-60), and "children are basically like their parents" 
(61-62). Such phenomena are accounted for by inferred constellations 
of primary qualities: "according to the plan laid out in the nucleic 
acid macromolecule" (51-52), "each nucleotide in the long chain has 
its well-defined quantum state" (53-54) , "electrons in typical quantum 
patterns" (55-56), "quantum patterns in the dnA" (60), "combining 
nucleotides in the nucleic acid" (63-64), and "atomic stability" (65). 



Contextualism 



Four sections are analyzed using the framework of the contextual 
world hypothesis. The first selection is from E.J. Meehan's 
Explanation in Social Science: A System Paradigm . ^ 

There are other reasons for separating the empirical and 
the logical aspects of explanation that should not be overlooked. 
Their merger or fusion tends to blur the distinction between 
logical competence and possession of field-relevant knowledge— 
5 knowledge of relations that have held in the past, of attempts 
at explanation already rejected, of explanations accepted in 
related fields, etc. The adequacy of an explanation cannot be 
judged solely on logical grounds; some measure of logical 



-^Eugene J. Meehan, Explanation in Social Science: A System 
Paradigm (Homewocd, Illinois, The Dorsey Press, 1960). 
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competence is needed, but field-relevant knowledge is also 
10 essential. Each type of competence plays a different role 
in explanation, raising its own problems and requiring its 
own criteria of judgment. The crucial problem, fitting 
empirical data and logical propositions, is not a question 
that logic alone can settle—statisticians who seek to solve 
15 the problem by formal techniques not to the contrary- Sep- 
aration of logic and empirical evidence calls attention to 
the need for both kinds of knowledge and reduces the possi- 
bility that either might be ignored. 

Finally, by defining explanation in logical terms and 
ignoring the purposes for which explanations are used, the 
deductive paradigm in effect produces a single-factor standard 
for explanation and eliminates the possibility of grading 
explanations according to their usefulness. All deductive 
explanations are of a single quality. if the purpose for which 
25 explanations are used is added to the evaluative schema, grading 
is not only possible but necessary. And reference to purpose 
can provide the criteria needed for grading. The usefulness 
of grading may not be apparent in a highly developed field 
like physics but in the social sciences, where all explanations 
are imperfect, the introduction of grading or evaluation is 
enormously hi^lpful.l 
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If knowledge is organized human experience, the manner in 
which experience is organized (including the processes by 
which explanations are created or formulated) will depend on 
35 the operation of the perceptive and cognitive apparatus in 

man and on the purposes for which knowledge is needed and used. 
The perceptive and cognitive structures define the limits of the 
possible; human purposes determine the value and significance 
of what is possible. i am here adopting the point of view 
40 called instrumentalism, i.e., the belief that knowledge is 
only a tool or instrument, hence that it can be evaluated 
only in terms of its human uses — its value to man. The 
corollary to that position, which is called nominalism, 
asserts that the meaning of words lies in the conventions 
that define their use, and therefore denies that words can 
have any "essential" meaning, any "real" counterpart in the 
natural universe. From this point of view, claims to know 
cannot be judged against absolute truth or unvarying reality 
because man cannot assert on defensible grounds the exlstcnco 
of absolute truth or unvarying reality. The quality of 
knowledge depends on the purposr^s that it will sG-ve. 

A claim to know is therefore no more than an assertion to 
the effect that a particular way of organizing human experience 
is useful for a particular purpose. Without a statement of 
55 purpose, usefulness cannot be judged. There is no r.uch thing 
as "usefulness in general." Use is related to a particular 
end. It follows that there can be no general procedures fo- 

^Ibid. , pp. 11-12. 
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organizing human experience (in effect, no general theories 
without specific referrants) and no general procedures for 

60 evaluating claims to know. Further, ways of organizing ex- 
perience (explanations and theories) are neither true nor 
false since there can be no criteria for judging them so. 
Either they serve a given purpose or they do not (within the 
realm of scientific knowledge) and that is determined by 

65 pragmatic test. There are therefore no general explanations; 
all explanations must make reference to specific events and 
relate to specific purposes . 

Lines (1-31)— The first section quoted from Meehan projects 
the contextualist position that there are no permanent and absolute 
structures in nature. Meehan states that "... field-relevant knowledge 
is also essential" (9-10) and that "each type of competence plays a 
different role in explanation, raising its own problems and requiring 
its own criteria of judgment." (10-12). This projects the attitude 
that there ic; no single or absolute criterion for judging explanations 
but rather the judgment j-pends on the kind of explanation and its 
use: ill short, it depends on cor-text. 

The last paragraph of uhe firsc section (19-31) projects a contex- 
tualist framework m several respects. Meehan 's insistence on " . 
grading explanations according to their usefulness" (22-23) provides 
for levels of rr.ality, all of which are in one sense equally real. 
Pepper has stated that - in contextual isia , 

there is no cosmological mode of analysis that guarantees the whole 
truth or an arrival at the ultimate nature of things. On the 
other hand, one does not need to hunt for a distant cosmological 
truth, since every present event gives it as fully as it can be 
given. ^ 

Meehan proposes that "usefulness" be the criterion for an adequate 

^ Ibid . . pp. 17-18. 

2 

Pepper, Wor. ^ J! .iypo theses , p. 2 51. 
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explanation which is consistent with Pepper's "successful working 
theory" for contextualis tic truth. 

The last statement (27-31) in this paragraph is interesting in 
that it shows that Meehan is transparent to a contextualist position. 
The justification for "grading explanations according to their useful- 
ness" (22-23) is that "the introduction of grading or evaluation is 
enormously helpful" (30-31). In short, the justification of useful- 
ness as a criterion for explanation is usefulness. 

Lines (32-67) — The second quoted portion reflects a contex- 
tualist hypothesis in several ways. ". . .The manner in which ex- 
perience is organized . . . will depend on the operation of the per- 
ceptive and cognitive apparatus in man and on the purposes for which 
knowledge is needed and used" (32-36) implies that the organization of 
experience depends on context, one element of that context being the 
biological limitations of man, the other element being the purpose for 
which the organization is used. "... claims to know cannot be 
judged against absolute truth or unvarying reality because man cannot 
assert on defensible grounds the existence of absolute truth or 
unvarying reality" (47-50) —this assumes that knowledge depends o:. 
context and that there are no absolute, permanent structures in nature. 

The final paragraph (52-67) reflects contextualism by stressing 
context and utility. The reference to context runs through the entire 
paragraph and is summarized in the last statement: "there are thcie- 
fore no general e:cplanations ; all explanations must make reference to 
specific events and relate to specific purposes" (65-67). The context 
here consists of "specific events" and "specific purposes." There are 
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no general explanations; all explanations depend upon the context in 
which they are made. 

Utility ("usefulness") is the criterion by which Meehan 
judges the value of explanations. "A claim to know is ... an 
assertion . . . that a particular way of organizing human experience is 
useful for a particular purpose." (52-54). "Without a statement of 
purpose, usefulness cannot be judged" (54-55). These statements project 
the "successful working" theory of operational truth by putting the 
burden on the utility or successful functioning of knowledge claims 
as the criterion of their worth. 

The second selection is frorr Michael Polanyi's The Tacit 
Dimension . 

I shall reconsider human knowledge by starting from the 
fact that we can know more than we can tell . This fact 
seems obvious enough; but it is not easy to say exactly what 
it means. Take an example. We know a person's face, and can 
5 recognize it among a thousand,indeed among a million. Yet 
we usually cannot tell how we recognize a face we know. So 
most of this knowledge cannot be put into words. But the 
police have recently introduced a method by which we can 
communicate much of this knowledge. They have made a large 
10 collection of pictures showing a variety of noses, mouths, 
and other features. From these the witness selects the 
particulars of the face he knows, and the pieces can then be 
put together to form a reasonably good likeness of the face. 
This may suggest that we can communicate, after all, our 
15 knowledge of a physiognomy, provided we are given adequate 
means for expressing ourselves. But the application of the 
police method does not change the fact that previous to it 
we did know more than we could tell at the time. : .reover, 
we can use the police method only by knowing how to match 
the features we remember with thone in the collection, and 
we cannot tell how we do this. This very act of communication 
displays a knowledge that we cannot tell. 
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iMichael Polanyi, The Tacit Dimension (Garden City, New York - 
Doubleday Company, 1967). 
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There are many other instances of the recognition of a 
characteristic physiognomy— some commonplace, others more 

25 technical—which have the same structure as the identifica- 
tion of a person. We recognize the moods of the human face, 
without being able to tell, except quite vaguely, by what 
signs we know it. At the universities great efforts arc 
spent in practical classes to teach students to identify 

30 cases of diseases and specimens of rocks, of plants and 

animals. All descriptive sciences study physiognomies that 
cannot be fully described in words, nor even by pictures.^ 

Here we see the basic structure of tacit knowing. it 
always involves two things, or two kinds of things. We may 

35 call them the two terms of tacit knowing. m the experi- 
ments the shock syllables and shock associations formed the 
first term, and the electric shock which followed them was 
the second term. After the subject had learned to connect 
these two terms, the sight of the shock syllables evoked the 

40 expectation of a shock and the utterance of the shock associa- 
tions was suppressed in order to avoid shock. Why did this 
connection remain tacit? it would seem that this was due to 
the fact that the subject was riveting his attention on the 
shock-producing particulars only in their bearing on the 
45 electric shock. 

Here we have the basic definition of the logical relation 
between the first and second term of a tacit knowledge. it 
combines two kinds of knowing. We know the electric shock, 
forming the second term, by attending to it, and hence the' 
50 subject is specifiably known. But we know the shock-producing 
particulars only by relying on our own awareness of them for 
attending to something else, namely the electric shock, and 
hence our knowledge of them remains tacit. This is how we 
come to know these particulars, without becoming able to 
55 Identify them. Such is the functional relation between the 
two terms of tacit knowing: we know the first term only by 
relying on our awareness of it for attending to the second . 2 

Physiologists long ago established that the way we see an 
object is determined by our awareness of certain efforts 

60 inside our body, efforts which we cannot feel in themselves. 
We arc aware of these things going on inside our body in terms 
of the position, size, shape, and motion of an object, to 
which wo are attending. m other words we are attending 
from these internal processes to the qualities of things out- 

65 side. These qualities are what those internal processes mean 
to us. The transposition of bodily experiences into the per- 
ception of things outside may now appear, therefore, as an 
instance of the transposition of moaning away from us, which 
we have found to be present to some extent in all tacit knowing 



^Ibid. , pp. 4-5. ^Ibid. , pp. 9-10. ^Ibid. , pp. 13-14. 
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Linos (1-32) — The analy^^is of Polanyi' ; writing boars hoaviJy 
on Popper's distinction between "quality" and "texture" in contextualism . 
For example the statement "from those the witness selects the particu- 
lars of the face he knows, and the pieces can then be put together to 
form a reasonably good likeness of the face" (11-13) implies these two 
categories. The intuited quality of the whol e face is the focus of 
attention; that is, the whole face is what is being known. The textures 
that make up the quality of the whole face are the eyes, ears, nose, 
mouth, etc. ("particulars" in Polanyi's terms). 

A similar analysis is again applicable to a later statement. 
"We recognize the moods of the human face, without being able to tell, 
except quite vaguely, by what signs we know it" (2G-28) . In this case 
the quality being apprehended is the "mood," and specific "signs" 
constitute the textures which go to r^.ake up the whole. It is also 
evident that the various signs are fused to produce the whole. Polanyi 's 
reference to not "being able to tell, except quite vaguely" (27) by 
what signs we recognize the mood of a face is a case in which the 
fusion is not complete. if the fusion were complete we would never 
be able to tell the signs by which we recognize the mood of a face. 

Lines (33-57) — The second quoted section also projects elements 
of the quality or event being focused on, in this case the avoidance of 
a shock. The fused textures that make up that quality are "shock 
syllables" and "shock associations" (36) 

Polanyi contends that we often have only a tacit awareness of 
the textures that make up a quality. Pepper states that "generally 
there is some degree of qualitative integration in an event, in which 
case the fusion of the event quality is relaxed and the qualities of the 
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details of the texture begin to be felt in their own right thouqli 
still as within the quality of the ovont (investigator's emphasis )." J- 
This position is projected when Polanyi states that "such is the 
functional relation between the two terms of tacit knowing: we know 
the fir st term only by relying on our awareness of it for attending to 
the second" (55-57). That is, the tacit knowledge of the textures is 
in terms of the explicit knowledge of qualities. 

Lines (58-69)— In the final paragraph it is apparent that 
Polanyi's use of the term "quality" is similar to Pepper's use. 

Pepper claims that the "quality [of an event] is roughly its total. 

meaning. , . . The quality of a given event is its intuited wholeness 

or total character. . . ."2 Polanyi states that 

we are attending from these internal proccisses to the 
qualities of things outside. These qualities a7^ what 
those internal processes mean to us (63-66) , 

The tacit internal processes, then, are the textures by which we know 
or intuit the quality or whole. 

The third quotation related to contextualism comes from Ho'srik* 
The Making of a Counter Culture .^ It is from his brief analysis of 
Gestalt Therapy , by Perls, Hefferline, and Goodman. 

I will try simply to draw out four major characteristics of 
Gestalt which one finds echoed throughout Goodman's writings 
and which seem to be precisely the kind of first principles 
the counter culture is moving toward. 
5 (1) There is, first of all, the mystical "wholism" which 

the therapy inherits from Gestalt theories of perception. 
For the Gestaltists, perceptions are not piecemeal impressions 
printed by the "objective" world on the passive wax of the 



^Pepper, World Hypotheses , p. 244. ^ Ibid . , p. 238. 

^Theodore Roszak, The Making of a Counter Culture (Garden City, 
New York: Dcubleday S Company, 1969) . 
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senses, but rather pattornod wlioles wl)ich arc created by a 
10 strange and beautiful collaboration botwocM^i the perceiver 
and the perceived. Generalizing this ricli insight to life 
as a whole, Gestalt therapists envision a purposive give and 
take between every organism and its environment which has the 
same inexplicable spontaneity and self-regulation as the 
15 process of perception. Just as visual figures are co-opera- 
tively drawn against a ground by the seer and the seen, i^o , 
within their field, organism and environment are understood 
to be in a constant natural dialogue, and ongoing series of 
"creitive adjustments" which make man at home in liis body, 
his community, his natural habitat. ^ 

(2) One of Goodman's most distinctive and refreshing 
traits as a socTial critic is his irki^omo habit of arguing 
i-s^^iues ad hominem — a ch.nrac teristic which draws strongly on 
his experience as a Gr .alt therapist. . . . 

The significance of the "contextual method of argument," 
as the Gestaltists call it, is that it short-circuits a deal 
of intellectual banter that may be totally beside the point 
and at once personalizes the debate--though perhaps painfully. 
It is a mode of intellectuality which brings into play the 
nonintellective substructure of thought and action, Goodman 
explains the technique in this way: 

"... a merely 'scientific' refutation by adducing contrary 
evidence is pointless, for the opponent does not experience 
that evidence with its proper weight. . . . Then the only 
useful method of argument is to bring into the picture the 
total context of the problem, including the conditions of 
experiencing it, thf -:ial milieu and the personal 'defenses' 
of the observer. Tl - ^ s, to subject the opinion and his holding 
-^f It to a gestalt-a. /sis. ... We are sensible that this 
IS a development of the argument ad hominem , only much more 
offensive, for we not only call our opponent a rascal and 
th.irefore in error, but we also charitably assist him to mend 
h ; v;ays I " 

Lines (1-20)— Tiie statoinents in tlic first paragraph project a 
contextualist hypothesis because of the emphasis on intuited wholes. 
"There is . . . the mystical 'wholism' wliich tlio therapy inherits Irom 
Gestilt theories of perception" (5-6). Thi.:^ reference to "wholism" in 
contextual terms is a reference to the fusion of individual textures 
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■^Ibid. , p. 187. 

2 

I_bid. , p. 191. Roszak quotes tins material from Perls, 

Hefferline, and Goodman, Gestalt The rapj/ (New York: Delta Books,' 1951), 
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Which Conn a whole ciualiLy. rr'PfHM: refri.-j; to casi-i whure there is a 
high degree of t: us ion. 

Where fusion occuriJ, the ciunl i.ties of t lu- def.ail.s are roinpletely 

merged in the quality of the whole. . . . Occasionally . . . ,ui 

event is completely fused, nii ;n a myst:ic experience or an 
aesthe tic seizure . i 

Thc^re is, too, a distinction rnad(^ between tK^xtures ("collaboration 
between the perceiver and the perceived," 10-11) and (lualities 
("patterned wholes," 9). 

r^i^_J2J.-cyj j^-^T setrond paragra{>h from Ko:^::ak clearly pro- 
jects a contextual position by omphasizincj the importance of context 
in the act of argument. This is most clearly brought out in the 
fol^owina statement. "The only useful method of argument is to bring 
into the picture the total context of the problem, including tlie 
conditions of ex[x^rienr:ing it, the social milieu and the personal 
'defenses' of the observer" (34-38). 

Th..^ last quotation, from Hesse's Siddarth.a , is included 
because it impl.tOL^ a contextual conception of time and the "spread" of 
an event. Aged and wise Siddartha is speaking to an old friend, 
Govinda : 

"When the Illustrious Buddha taught about the world, he had 
to divide it into Sansara and Nirvana, into illusion and truth, 
-into suffering and salvation. One CcU^^not do otherwise, 
there is no other method for those who teach. But the world 
5 itself, being in and around us, is never one-sidi:d. Never 
IS a man or a deed wholly Sansara or wholly rjirvana; never 
is a man wholly a saint or a sinner. Tliis only seems so 
because we suffer the illusion that time is something real. 
Time is not real, Govinda. I have realized this repeat(^dly. 
10 And if time is not real, then tlie dividing line that seems tc^ 
lie between thi^^ world and eternity, between suffering and 
bliss, between good and evil, is also an illusion." 



"^Pepper, V/orld Hypotheses , pp. 243-244. 
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"now i:; Lhat:?" n;.;kod Cltwinda, pui::-.l.(u.l. 

"r..ist..t?!\, my Iriondi r am a fiinrit-r and you ar(? a si.iiru.'r, 

^•^ but: someday t:hc sinr\or will bf.* LUalima aqai.n, will .som(xlay 
atiLain Nirvana, will nomoday bt^como a Buddl\a. Now th.is 
^^omeday* is illusion; it: is only a comparison. The sinnor 
is not on the way to a Buddha-liko .sl.at:o; he ir. not: evolvinq, 
all-.hou(jh our t:hinking cannot, concoivo thinys oLhorwiso. No, 

-0 the pot:ont:ial Buddha already exist:s in t:he sinner; his Cut:ure 
IS already there. The i)ot:entiai hiddtMi Buddha must be 
rccoqnizcd in him, in you, .in everybody. The world, Govlndd, 
is not imperfect or slowly evolvincj alonq a lony path to 

^ perfection. No, it is perfect at every moment; every sin 
already carries grace within it, all small children are 
potential old men, all sucklinqs have death within them, 
all dyinq people — eternal life. It is not possible for one 
person to see how far anoth(^r is on the way; the Biiddha exists 
:in the robl)er and dice player; the robber exists in the 

30 Brahmin. during deep meditation it is possible to dispel 

time, to see simultaneously all the i)ast, present and future, 
and then everything is good, everything is perfect, everything 
•IS Brahman. Therefore, it seems to me that everything that 
exists is good— death as well as life, sin as well as holiness, 
wisdom as well as folly. ^ 

^ihe analysis of this particular passage concentrates on 
showing how the spread of an event is projected , which assumes a con- 
textual concept of time. The event is being— being a sinner, Buddha, 
Bralima, a child, robber, etc. One of the first clues that this passage 
projects contextualism comes with Siddartha's assertion that time is 
not real (7-9). (it is fair to assume that Siddartha is denying a 
mechanist concept of linear time, and that linear time is what is 
being referred to whenever the term "time" appears in this passage.) 
Coupled with tlie "unreality" of time, the first paragraph projects the 
contextual is t position that there are no absolutes in the universe. This 
is brought out in a statement such as "never is man or a deed wholly 
Saasara or wholly Nirvana" (5-6). This statement implies a degree of 
flux in the universe, and that flux is attributed to a concept of time 



^Hermarin Messe, Siddartha (Binghamton, New York- Vail-BaJlon 
Press, 1957), pp. 144-145. 
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in which there are no clear distinctions among past, present, and 
future . 

There is an implicit denial of time in: "the sinner. . .is 
not evolving. . . , His future is already there" (17-21) . Here, the 
spread of tiie event (being a sinner and Buddha) is evident. At any 
point in time there is a spread back to being a sinner and forward to 
being Buddha. The incorporation of past, present, and future in the 
whole quality of an event is typical of a contextualist concept of 
time. The projtctior. contextual time and change is most blatantly 
projected in Siddartha's statement that 'during deep meditation it is 
possible to dispel time, to see simultaneously all the past, present 
and future, and then e-rything is good, everything is perfect, every- 
thing is Brahman" (30-33) . 

Organic ism 

Teilhard de chardin's The Ph enomenon of Han provides material 
which, intuitively, projects an organic-'. st world hypothesis, and 
selected passagGS from that work are examined here in light of that 
hypothesis . 

For man to discover man and take his measure, a whole 
series of 'senses' have been necessary, v;hose gradual 
acquisition, as we shall show, covers and punctuates 
the whole history of the struggles of the mind: 
5 A sense of spatial inciensity, in greatness and small- 

ness, dis. rticulating £,.- . 'jpacing out, within a sphere of 
indefinite radius, thr. ^.-Lits of the objects which press 
round us; . . . 

A sense of number, discovering the grasping unflinchingly 
10 the bewildering multitude of material or living elements 
involved in the slightest change in the universe; 



Ipierre Tailhard de Chardin , The Phenomenon of Man (London: 
Wm. Collins Sons a Co. Ltd., 1959). 
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A sense, lastly, of the organic, discovering physical 
links and structural unity under the superficial juxta- 
position of successions and collectivities . ^ 

15 Man is unable to see himself entirely unrelated to man- 

kind, neither is he able to see mankind unrelated to life, • 
nor life unrelated to the universe. 

The phenomenon of man — I stress this. 
This phrase is not chosen at random, but for three 
20 reasons. 

First to assert that man, in nature, is a genuine fact 
falling (at least partially) within the scope of the 
requirements and methods of science; 

Secondly, to make plain that of all the facts offered 
to our knowledge, none is more extraordinary or more 
illuminating; 

Thirdly, to stress the special character of the Essay 
I am presenting. 

I repeat that my only aim, and rr.y only vantage-ground 
in these pages, is to try to see; that is to say", to try 
to deve.Top a homogeneous and coherent perspective of our 
general extended experience of man. A whole which unfolds. ^ 

When studied narrowly in himself by anthropologists or 
jurists, man is a tiny, even a shrinking, creature. His 
35 over-pronounced individuality conceals from our eyes the 
whole to which he belongs; as we look at him our mind^; 
incline to bre^k nature up into pieces and to forget both 
its deep inter-relations and its measureless horizons: we 
incline to all that is bad in anthropocentrism. And it is 
this that still leads scientists to refuse to consider man 
as an object of scientific scrutiny except through his body. 

The time has come to realize that an interpretation of 
the universe — even a positivist one — remains unsatisfying 
unless it covers the interior as well as the exterior of 
things; mind as well as matter. The true physics is that 
which will, one day, achieve the inclusion of man in his 
wholeness in a coherent picture of the world. 3 

The existence of * system' in the worlrl is at once obvious 
to every observer of nature, no matter wliom. 
-■^ The arrangement of the parts ol the universe has always 

been a source of amazement to men. But this disposition 
proves itself more and more astonishing as, every day, 
our science is able to make a more preciso and penetrating 
study of the facts. Ihe farther and more dee-)ly we penetrate 
into matter, by means o'' .■ : -roasinaly powerf j1 methods, tlie 
more we are confounded ...o in terdet-ondenco of its parts. 
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Each element of the cosmos is positively woven from all 
the others: from beneath itself by the mysterious phenome- 
non of 'composition', which makes it subsistent through the 

60 apex of an organised whole; and from above through the 
influence of unities of a higher order which incorporate 
and dominate it for their own ends. 

It is impossible to cut into this network, to isolate a 
portion without it becoming frayed and unravelled at all 

65 its edges. 

All around us, as far as the eye can see, the universe 
holds together, and only one way of considering it is really 
possible, that is, to take it as a whole, in one piece. ^ 

On the scientific plane, the quarrel between materialists 
70 and the upholders of a spiritual interpretation, between 

finalists and determinis ts , still endures. After a century 
of disputation each side remains in its original position 
and gives it adversaries solid reasons for remaining there. 
So far as I understand the struggle, in which I have 
75 found myself involved, it seems to me that its prolonga- 
tion depends less on the difficulty that the human mind 
finds m reconciling certain apparent contradictions in 
nature — such as mechanism and liberty, or death and im- 
morality --as in the difficulty experienced by two schools 
80 of thought in finding a common ground. On the one hand the 
materialists insist on talking about objects as though they 
only consisted of external actions in transient relation- 
ships. On the other hand the upholders of a spiritual 
interpretation are obstinately determined not to go out- 
85 side a kind of solitary introspection in which things are 
only looked upon as being shut in upon themselves in their 
'immanent' workings. Both fight on different pianos and 
do not meet; each only sees half the problem. 

I am convinced that the two points of view require to 
90 be brought into union, and that they soon will unite in a 
kind of phenomenology or generalised physic in which the 
internal aspect of things as well as the external aspect 
of the world will be taken into account. Otherwise, so 
It seems to me, it is impossible to cover the totality of 
95 the cosmic phenomenon by one coherent explanation such as 
science must try to construct. 

Wo have just described the without of matter in its 
connections and its measurable dimensions. Now, in order 
to advance still farther in the direction of man, we must 
100 extend the bases of our future edifices into the within 
of that same matter. 



.^Teilhard de Chardin undoubtedly means "immortali tv" 
rather thrjn "immorality." 
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Things have their within ; their VrGserve\ one might say? 
and this appears to stand in definite qualitative or 
quantitative connections with the developments that science 

105 recognises ia the cosmic energy . These three statements 
(i.e., that t::ere is a within , that some connections are 
qualitative , that others are quantitative ) are the basis of 
the three sections of this new ch.-i ter. To deal with them, 
as here I must, obliges me to overlap 'Pre-Life' and some-' 

110 what to anticipate 'Life' and 'Thought^ However, is not 
the peculiar difficulty of every synthesis that its end 
is already implicit in its beginnings?^ 

Lines (1-14) —According to Pepper the principle of organicity 
refers to "such a system that an a: Lvcation or removal of any element 
would alter every other eL nt or even destroy the whole system. ^^^^ 
principle must be assumed when Teilhard de Chardin asserts that one of 
the senses which requires development for studying man must be "a 
sense of number, discovering and grasping unflinchingly the bewildering 
multitude of material or living elements involved in the slightest 
change in the universe" (9-11). if ,t: is postulated that a multitude 
of elements will be affected by the slightest change, then there must 
be a concept of an interrelated system that will allow those elements 
to be affected when small changes occur. 

The last statement (12-14) contains a reference to a concept 
of organic integration in terms of Pepper's categorieu. "Discovering 
physical links and structural unity under the superficial juxtaposition 
of successions and collectivities" (12-14) Teilhard de Chardin calls a 
sense of the "organic." His use of the term seems to be similar to 
Pepper's. As further evidence for similarity, notice that 



-^Teilhard de Chardin, The Phenomenon of Man , x^p . 58-59. 
2 

Pepper, World ilypotheses, p. 30O. 
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"superficial juxtaposition of successions and collectivities'' (13-14, 
can be interpreted in Pepper's terms as fragments , with "links" (13) 
and "structural unity" (13) as nexuses connecting and integrating those 
fragments into an organic whole. 

Lines (15-32) —The f rst statement (15-17) of this passage 
shews the stress put on " interrelatedness . " In "a whole which unfolds" 
(32) Teilhard de Chardin's holistic approach is made explicit and 
provides a context for his use of "interrelatedness." This notion seems 
to entail, usually, the idea of "whole;" this makes it more likely 
that Pepper's term "integrated" and Teilhard de Chardin ' s term 
"interrelated" are used similarly. The use of the term "coherent" (31) 
within the context of the entire quotation (1-112) is consistent with 
Pepper's claim that in organicism "coherence is the positive organic 
relatedness of material facts. *'-^ 

Lines (33-47) — An organicist position is projected in this 
passage by " . . . conceals from our eyes the whole to which he be- 
longs ..." (35-36), and by " . . . forget both its deep inter-relations 
and its measureless horizons . . (37-38). The last statement ("the 
true physics is that which will, one day, achieve the inclusion of man 
in his wholeness in a coherent picture of the world" — (45-47) gives at 
least four clues to an organicist position. Two obvious clues arc the 
terms "wholeness" (47) and "coherent" (47). The other clues are more 
abstract, but no less important. First, this statement seems to hint 
at a theory of truth. "The true physics ..." (45) is a physics which 
integrates all data in a whole and coherent way. Second, Teilhard 
de Chardin 's contention that this system will "... one day ..." (46) 

^Ibid. , p. 3M;. o 
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achieve its goal exemplifies Pepper »s point that one day the goal of 
the .ideal categories (organic whole, implicitness, transcendence, 
economy) will be realized, although at present the progressive cate- 
gories are what we confront (fragments, nexuses, contradictions).-^ 

Lines (48-68) — It is illuminating to analyze Teilhard 
de Chardin's metaphoric claim that "it is impossible to cut into this 
network, to isolate a portion without it becoming frayed and unravelled 
at all its edges" (63-65). Although Pepper never uses the term "net- 
work," it seems particularly appropriate to an organicist position. The 
principle of organicity holds that there is a system such "that an 
alteration or removal of any element would alter every other element or 
destroy the whole system. "2 3^ substituting key organicist terms for 
key terms in Teilhard de Chardin^s statement, it is possible to retain 
substantially the same meaning. The statement becomes: "it is 
impossible to alter ("cut into*') this organic whole ("network"), to 
isolate an element ("portion") without the whole ("it") becoming 
destroyed ("frayed and unravelled at all its edges"). 

Lines 69-112)— In the first part (69-88) of this final passage 
Teilhard de Chardin points to opposing schools of thought: 
materialists/spiritualists (69-70), mech.-.nism/liberty (78), etc. 
Within the context of the entire passage tlv.se opposing views can be 
seen, in Pepper »s terms, as "fragments." This analysis is supported 
by the phrase "reconciling certain apparent contradictions in 
nature ..." (77-73) . 



^ Ibid . , pp. 281-282. ^Ibid . , p. 300. 
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Pepper states that 

the progress of integration is not smooth and continuous, 
but is a buffeting of fragment against fragment, producing 
conflict and contradiction which is only resolved in an 
integration. The nexus of a fragment leads it inevitably 
into conflict and contradiction with other fragments . 

This concept of contradiction seems to be implied in Teilhard 
de Chardin's sentence (75-78), 

The term "apparent" (77) in that sentence is also revealing. 
According to the organicist, in reality "there are no contradictions, 
for these are in absolute fact completely transcended."^ If that is 
the case, then contradictions that are noticed at the present time 
(Teilhard de Chardin ' s fragments: mechanism/liberty, etc.) would 
necessarily have to be only "apparent" contradictions and in reality 
not contradictions at all. 

The notion i - also conveyed that the contradiction of fracjmcnts 
is resolved through higher level of integration. Thi.^ is strongly 
suggested by: "they soon will unite in a kind of phenomenology 
or generalized physic" (90-91). The antecedent for "they" (90) is the 
"two points of view," or fragments, it is here that the idea of trans- 
cenderzce is evident. Teilhard de Chardin's "generalized physic" (91) is 
a m.ore integrated whole which transcends the contradictions of the 
fragiTi.onts ("two points of view"). This also lends credence to our idea 
that the ''one coherent explanation" (95) is the organicist absolute. 

Teilhard de Chardin's effort to "extend the bases of our future 
edifices into the within (100) can be judged as an integrative stop 
toward a more organic whole which will transcend previous apparent 

^Ibid . , p. 292. ^Ibid. , p. 305. 
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contradictions in nature. Finally, one of the hallmarks of the 
organicist position is the idea that when a more integrated whole is 
found, the fragments are seen to be implicit in the whole (and 
vice-versa) . In his explication of implicitness Pepper notes that 
"fragments are implicit in the whole in which they are integrated ^ 
With this perspective in mind, it is illuminating to look at the last 
statement quoted from The Phenomenon of Man : "However, it not the 
peculiar difficulty of every synthesis that its end is already 
implicit in its beginnings?" (110-112) . 

•^Ibid. , p. 304. 
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Chapter One 
"Life and the Universe""^ 

2 

1L1~25 ("CHARACTERISTICS OF LIVING THINGS") 

Overview 

Formism is projected because of the assuinption of the root 
metaphor (similarity) in making generalizations r-bout the character- 
istics of living things. The section provides a context for viewing 
the ensuing subsections. Movement, irritability, reproduction, 
metabolism, etc. arc? similar qualit ies that allow certain entities to 
be characterized and classified as "different from" or "similar to" 
other entities. 

It is important to point out the implication that generaliza- 
tions are being made about large numbers of entities ^'e.g., "all matter 
in the universe," "living things). This helps provide a context for 
interpreting generalization.' throuchout the t -xtbook. Clairas arc u^iually 
made not about just one organismr but about "the organization and 
structure of living things" (1L22-23). 

Chapter numbers and titles in this analysis refer to Speed's 
General Biology (see Appendix v) . 

2 

Page numbers in the code (e.q., page- i .in lLi-25) refer to the 
page numbers of General Biology rather than r.ho page nuinbers of Apfujn.lix 
V. Except for the title page of chapters, the page numbers arc foMnd in 
the upper right or upper left corner of General Biology . The reproduced 
pages of G eneral Biology also are paginated according to their place in 
Appendix V of this thesis. These page numbers (Ai59, e.g.) arc ceutcrod 
at the top of each reproduced page of Genera] Biology. 
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1R40-2L20 ("Movemont in most animals. . .") 

Analysis 

This section provides an example of the projection of mechanism 
because of the effort to specify the location of the effective parts of 
organisms. This can be seen, for example, in the. explanation of move- 
ment in a worm: "Movement of a locomotory kind is achieved by Lhe dew 
worm as a result of contraction of the fiber:; in outer circular muscles 
and inner, longitudinal ones and by means of muscles attached to 
bristle-like limbs called setae " (2L12-17) . There is clearly an effort 
in this statement to locate the i'osition of tho partis of the worm that 
cause movement. This corresponds to one of tho distinguishing features 
of mechanism--that the e;- .ct description o chine requires the 

specification of the location oL e/:ft:ctivo 

4L4-4K5 ["Fi^^h h avn develo ped. . . ' i 

Analysis 

The paragraph describing) the mov^^riu-^'^.r of lish (4L4-20) projects 
mechanism because the explai.ation of mcvMir.'^n t I'ssuhics ac t ion- hy- con tact . 
Mechanism is also projected because of the effort to show Lho Jo- .ati?..* 
of those parts of a fish res. msible ^r- r pa^ticul.:r laoticns. 
exerted by the myotomr-'j on eitjier ^''dvt cf thc^ somi-rigjd vertebral 
column causes the body to indulate" (4L9-i,l; i;-5 an exa,'i[)le of locarinq 
a cause of action which ul ti.nat -,■ is e:-:pj a i.iu; .1 within the action-by- 
contact paradigm. 
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The statement "the musculature of: the limbs of amphibians .jrid 
terrestrial vertebrates such as lizard-, birds, and maminals follr-^<^. 
similar pattern where the operation and attachment of muscles are 
cerned" (4R1-5) projects both formism and mechanism. It projoc ^ • -n- 
ism in the iMv- Kse "the niusculature . , follows a similar patcjr.. 
(4R1-4) bc' :i3 of thf. ..:>plicit reference to similarity and plan. (An 
identifying feature of trar: jcendenL formism is the observation of 
natural objects which grow according to a similar plan.) 

The phrase "follows a similar pattern where the operation and 
attachment of muscles are concerned'^ (4R3-5) projects mechanism because 
of the context of the pre^-ious two paragraphs (4L4-30), because of tlie 

^rms "operation" and "attachment," and because of what "similar" refers 
to. The analysis of the previous two paragraphs (4L4-30) showed tlie 
projection of mechanism because of reference to location and action-by- 
contact, ".'he term "similar" refers again to those paragraphs, cir ' 
"operation" implicitly refers to tl-iO same kind of action-by-contact as 
previously described. "Attachment" refers to the location of the 
muscles (effective -^-s of a machine). 

5L3-1 5 ("Plants q--nera.] i i^g.' cjt^ . . " ) 

Analysis 

Mechanism is projected because ac t?. on-by-contact is assumod, 
because the action is quantified in the d ption, and because tl^orc 

is an attempt to locate the effective part:> of a machine. Action-by- 
contact is assumed in . .will fcjld its leaves. . . after tliey have 
been touched by an object" (SL9-11). The statement tfint the action wiJl 
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take place "a second or two" (5L10) after contact projects mechanism 
because there is a.- Jttempt to quantify (on a linear time scale) the 

lapse between contact and action. Furthermore, it is implied that 
durin.i the time lapse some mechanism (change in water pressure) takes 
place that causes the action. The statement that the change in water 
pressure takes place within cells (5L14-15) is an attempt to locate 
the effective parts of tlie machine and, consequently, projects mechan- 
ism . 

5R9-28 ("METABOLISM") 

Overview 

This section projects mechanism and forniisrn. Chapters 6 and 7 
must be considered as part of the context in which statements in thi.s 
section are to be read. The emphasis on mechanisms which depend on 
unobservable particles, quantification, and the precise location of 
various reactions indicates the projection of a mechanistic world hyi.^ot.. 
esis in Chapters 6 and 7 . 

Analysis 

Formism is projected because metabolisn^ is : . 'e-'^a - .simi- 
iarity among living things. This is brought out <. ^ hr statement "all 
living things exhibit metabolism" (5R12). Mechanism is assumed because 
the concept of metabolism "refers i.c the sum total of all the physical 
and chemical changes which take place v/ithin an organism" ('^R';^-ir)). 
This is mechanistic reductionism in v.::ich perceivable quail tj-^-i^ (e.g., 
that something is living) are < :.: lalned in terms of unobservable pro- 
cesses involving particles. 
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7L1-54 ("INTKRSTELIJVR SPACE") 

Overview 

This section is judged to project a mechanistic hypothesis be- 
cause of ^he emphasis on the discrete and particulate nature of inter- 
stellar space and because quantification x^iays an important ro;.e in the 
description of space. This section is important because it provides a 
context for discussion in the rest of the textbook. The context is 
that of a physical universe in wiiich biological phenomena are found. 
And, as will be seen shortly, the projection of mechanism is evident 
in Chapter 2 where aspects of molecular theory are presented as a 
background for discussing chemi 1 reactions regarded as essential to 
describing biological phenomena. This section is context then, for 
the idea that the same principles used to describe the physical 
universe can be used to describe the biological univ rse. 

/.naly iis 

A mocha.Tu.s tic world hypoLtiesis irj projected in part beca*ise 
particles .)i:e spoken of as being discrete. For example, the _ of 

^screte entities ^' implied in the statement that "distances f^'ousands 
of times greater than that separati.ng us from the sun separat'^ these 
star.'-j from each other" (7L9-11). The phrase "the spare between stars" 
(7LJ.3-14) al.':o p::ojccts the notion of di sere Le 1 1 : ;s . These :U:atcRient.s 
and phrases Icr^d themselves to an analysis in terms of primary qualities 
of discrete mechanism (discrete par tide 53 distributed in s])ace and ti.me) , 
The idea of discr^-te particles is again projur;tcd by a statement about 
the remote charuje ol collisions ajnong them (7L21-2 5) . 
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A mechanistic world hyix>thesis is also projected because 
quantification is an important aspect of the description of interstellar 
space in this .section. Distances, for example}, are quantified in terms 
of light years (7L37-44) and age is quantified on a linear time scale 
(7L46~54) . 

Cliapter 'Two 
"The Organization of Molecules" 
11L1-12L36 ( "INTRODUCTION" ) 

Analysis 

Three world hypotheses are projected in this section: me.-^^.an • sm . 
forniism, and organic ism. Formism is projected because of the attitude 
toward natural laws. Organicism is projected because of the way a 
contradiction in nature is disciu .^cd. A mechanist world hypothesis is 
projected (lILl-ll) ■ use there is an at' nipt to describe an aspect 
of life (its occurrence) in terms of inferred particles (complex 
molecules) . The point is further supported in the next section 
(12L37~R18) , which explains the reactions .uaong particles. And, 
of course, i^ must be seen in the c^-:. xt of the statement that "the 
rearrangement of atoms of matter is another characteristic of life" 
(11R8-9) . 

There o >. e several s tat: c-rn/ n i which an orqanicist framewcjirk 

is r.pplicabl for example, "_.^u so beqc.n a process that appears to 

defy the Second Taw of Thermodynamics" (IJ Lj.1-13) . vnu\r has been 
noticed, in or^; ^nicist terms, is an apparent contrad.i --that 
' ' .anx^ms "appeaj " not to operate accordin g to ■ of nature, 

hater it is claimed LI; "living -Iimkjc; thus exist in a decaying physical 
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universe and, 1 i lu.: tiii.s universe, obey the tihcrinodynamic laws'* 
(12L14-16) . A resolution of the apparent contradiction is offered in 
an implied model of two universes (orcjanic and inorganic) , one of 
which becomes more complex at the expense of the other (12L16-20) . 
This position, and the implication that the original contradiction 
was only apparent and in reality not a contradiction at all, is 
indicative of an organicist world hypc:)thesis and is reinforcer^ the 
remaining statements of the section (12L21-36) . 

A formist world hy^x^thesis is also projected in this section. 
In foriiiiijui natural laws are seen as forms which nature necessarily 
follows. This position is implied in the statement that "living things 
thus exist in a decaying physical universe and, like this universe, 
obey the thermodynamic laws" {12[.l4-iG). "Obey" is the clue. 

Comment 

It is appropriate to locxk mor- closely at some judgments made 
in the analysis of th. section. i\i is uL;cful to do so at this 
X^articular time because these issues occur throughout the analysis. 
As an example, we ■ :n look at the judgment that a mechanistic world 
hypothesis is projected by statements in llLi-11. The issue concern.s 
the intuitive nature of the jud'^ment. The clain is that thc'i^e state- 
ments pr.ject mechaiiism. It is important to I'-alizr-, luwcv^r, 'hat: thi 
is not the only analytical judgmfjnt wh Lc:h couJ.d rerv.il.L t i uin an oxamin.i- 
tion of the statements . The i ssue i s rundamont a 1 one . 

Each v/orld hypothesis, by its very nature, makes a claim to 
able to interpret all phenomena In the universe. Tiujre f cue , tiiere is 
nothing in the statements requiring one to make the judgment tliat only 
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mechanism is projected. The catuyories of contiexLua.l i ::im cou Ld also bo 
applied to these statements (elementary particles, tlion, arc sl- :\ as 
textures that make up the intuited "i al" whole ) . Arjain, formist 
categories could bo applied (elementary i:)articles, then, are seen as 
forms). Yet again, organicist categories would stress the interrelated- 
ness of the particles and their progressive development toward higher 
forms of existence (life). Therefore, nothing is stated in llLl-11 that 
could not be construed as contextual ism, fcrmism, -^r organic Ism. As noted 
earlier, this is the case because adegu ati'^ . technical term) 

world hypothesis can account for all phenomena. 

The reason for juJ.ging llLl-11 as projecting mechanism and not 
some other world hypothesis involves three issues. mo first is settled 
by a convention adopted : i C^nai-^L ■ V f.- ^ t.l;- .j!;.,iyLLs: logically prin iitive 
characteristics of a world hy;jothesis take {.r :edencc :;i judgments about 
projection. i this case, explanation of observable phenomena in terms of 
reduction to unobservabJ.e , discrete particles is a logically primitive 
characteristic of mechanism. rhus, in spite of the possibility that 
contextualism, formism, or organicism could also account for statements 
llLl-11, as demonstrated above, mechanism takes precedence . 

Related to this point is the consideration that, while all world 
hypotheses claim to be able to interpret all ]jheno-.r n-i , it 3ec:ras in- 
tuitively clear that some wojld iiypoLh''ses interi-ret so::'.':^ phenomena more 
easily than do others (whic'i could be ana reason Pep]jer found different 
examples convenient in explicatiiiM eac/i hyi -jthesis ) . In terms of state- 
ments llLl-11, for example, a mechanistic world hypothesis seems 
intuitively correct wlien examining tiie oH filings. Wh '- we l-juk 
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for a cause, wo commonly .^^'ok an explanation in terms of an action-by- 
coiitact paradigm epitomized by Newtonian physics. This example (llLl-11) 
concerns causality even though it is riot explicitly expressed that way. 
A cause of life is looi;c?d for in terms of jjarticl es (molecules) . 

A final issue concerns the probable context in which statements 
are understood. We might assume, for examplu, that in Western society 
things (tables, chairs, particles) are intuited as being discrete-- 
normally, things are not intuited as bt:ing complexly interrelated. This 
provides context for judging the projection of mecivmism because of tho 
discreteness of xxirticles. it can be called cultural context. Con(- xt 
within the textbook also influences a judgment, however. l-^r example, 
the notion of discrete particles is especially prevalent in the discussion 
of interstellar space (7L1-54). In the absence of any ar.tempt to tell 
the student otlierwiso, then, we can reason*], ly assume th.ic when [)articles 
(atoms, molecules, stars) are discussed, they will ; -> interpreted .in a 
discrete mechanistic sense (to be like taMes aiul chairs). This 
cultural context carries over to the analysis of ^ example (llhl~Ll) 
and helps provide the basis for the judgment that mechanism is projected. 
It should be sc.^essud , however, ':iiat no ai- olute cJaim is made in such 
judgments~--only a [;rov is xonal [)robability L.-Iaim- 

i:jL37-R27 (" INO RGANIC SUBST AMC^:S" ) 

C'V ■ J ■ ' ■ env 

The analysis of this section L'how^; the i;ro jtjc:t icii of both 

mechanistic and con tex tual i s world hypotlieses. it i worthwhile 
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to notice an abruiU: iihift in ]xro j(.M;tion in this ju.'ct. llmi. For the most, 

part mechanism is projected until the explici t clisuu:.-'; ion of the 

"reality i;tatus" of unobservable entities, which projects contcx tual ij-.:m . 
Within a mechanistic framework these entities art? accorded the status 

o.: beincj real ; within contextual ist fraiiu^work th^M r . ; us is related 
1..: their use tru lness . 

/uialys is 

The claim that "all inattor in tlu' ! i ; i i v. I'se , includinq the sub- 
stance of living things, is comuosud of H8 na t\ u;a L ly-o( m :ur r i nci .>toms, , 
(12L38-4 3) projects a mechanistic world hyjx:) thesis i ucauso th(? des- 
criiJtion of matter is in terms of discrete atomic } 'articles, Tliis 
description includes "the substance of living tliiiujs" (121.38-39). 
■■'urther desci iption of matter includes the explanation c^' chemic.iL 
reactions according tu the interactions of par ' ; Lt.js : e.g., " th<.? 
driving force behind all cliemical rciactions, , , (12H14-18), These 

statements imply that descriptions of matter resides in primary 
mechanistic qualities (atoms, molecules, electrons, etc.) v/nicli arci 
inferr«jd from the oboerv.;' secondary mechanistic qualititjs. 

A L:or\textualis t world hypothesis is projected in the second 
analyzed paragrapli (12R19-27) because of the attitude taken toward 
diagrams and modc-ls. It is illuminating to analyze each statement 
separately. "No one kriows wh..L. ... : atf)in or cui oLoctr^n looks ] iki.^" 
(12RJ9-20) consistent with trie me^'h.. :tic treatment projected Jn ( Ir..' 

[previous statrrnervs of tnis s^-ction. Tliat is, the descriptiv. rea] i f.y 
of matter lies it: tiie interactions of unobs(!rvable ; .:c:,..lv;. 'vh^'i next 
statement claims that diagr'ams of atcmis ar*.- "unre. : 1 2 .• ) . Thi:; 
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statomont projects cont.extu. 1 1 i. • .t world hypot.hos.i s in t.Iie iUM\'.\() t:li.if, 
schemes (maps, diagrams, formuias, *M.:.c. ; iwaka no claim Lu ^'w.liLy hut 
are instrumonts us(?f ul Cor prcdicLiiuj , controi 1 iiuj , and expiainiaq. 'iMu? 
next statcmont: (.i;M<22"-27) supports this analysis by statincj that oven 
thougli the diagrams make no claim to reality, thoy are useful i'or ex- 
planation ("enable us to discuss simple chtMnical react .ions" ) . 

17L1-K13 ("When carbon combines. . 

Overview 

The analysis in this section corroborates tlic analysis of section 
12L37-R19 in which a mechanistic world hypothesis is i>rojected. Tliat 
section contains two main asst^rtions: (1) that all matter is mc<de of 
particles, and (2) that chemical reactions involve in tor act ions amoiuj 
those particles. This section {1.7L1-R13) provides a dt^^tailed example of 
the reactions between hydrogen and carbon which art^ major c^'uiponerits of 
organic molecules. Later (pp. A73-A74) the analyses of these two 
sections (12L37-R19 and ].7hl-Kl3) is compared with section 281<1 ^1-301.14 . 

Analysis 

The statements in 17L1-29 project mechanism because observable 
reactions are explained in terms of elL'-^jntary part :cLes. The explana- 
tion Ls of the chemical reaction bf.'tween hydroqen and carbon, and 
chlc.r-ine and c.irbor^. These atoms are easily construed as [articles 
existing in time and space airl ar-;j l.ui' ■ ■ y i * C the s.-eondary cate- 
goric;; of a mechanistic world hy[->othesis . f . t should be remembered tliat 
in 12R20-22 (". . .the diagrams ei atom:;, v/hich appear m this and otiier 
texts are unreal") there v/a . ;<>i:w suggesLion r.f /i contexta:alist vkjv.- of 
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t;lK5St- i.ni:ovr<H] (>nt. i i. i.is . in spit.* ot tli.tt .Mil in, t.>nt.it.iv> )U(l(jia. Mit: 
(i.)L>. Ae)S-A(j()) , t.[i»^ cL.iim of "uiu^Mlity" .''•<><'inN to )•»• .ilunit, tin* di.un^iin:;, 
not. abcniL Iht) .MiLitirr, t:lK?nii,;(» Lvpi; . In that. cdSf it would be [ > l.aus .i b.l o 
to ;;ay t:liat a rLMSoiiablo i iiLoi pi »M at, ion ol i h- statoin»'nt: i.j; t. ij.it. tJui 
inlt^rrod cMil:.i.t. i.(.':; are i;o^iJ_. ( 'oii: ;» n iulmi t, I y , a nu't;hcui uU. i c woi.ld hypot.ho- 
si.r. 1:; jiuUjud Ia) be pro j lh: t 1 . TliL;; iudcjiiiont. i-. .••.uppoi;(_,('Ll by Iho 
statomuiitis "all mattur in tdio uni.vorr.o, Lncludinq t.lio .sub.-, Lariou of." 
l.iviiKj thir.j.s, i!,; composed of na t:ui ul Ly-oo.;in i- i ru| a((^:ns, , 

•iu) and "of LIh* n . Lura i 1 y-occuri; i iuj i.drriujnt.s in the iiiiivtMse only a 

dor.cn or so makc^ ip i.o any great t^xtent th(^ subst.iiiee' of liviiu} ni ' 
(i7in~G). Both ol: these statements yield readily to the ca tecjor i • -r. ol" 

inGchanism, bnt rj--'ther provides inueh f^viden -f^ tor a cor; t(.;x tua J i,.s t 

mter^jre ta t ix-^n . 

Comine-n t 



A statement tiiat "a.l: irter is com[. :wHi of atorni;" Lmjd.Jos the 
existence and, consequently, fne reality of atom (At lev.isi,, i does 
so in the absence of any attempt to tell thi} :.dudent otherwi.-,e, as noted 
on p. AG4 . ) Tiiis is consistent with a meciianistic world hypothesis, 
but not with a con tox t ual i s t: one which emplia sizes "usefulness" ratlit^r 
thai\ " rea 1 i ty . " 

?. L }< 17 - ?G { "l^hi-s ^.^nornious var. ia i on . . . " ) 



(overview 



It is wor t;:V.-;i i l.e to call attention to yet anoth-^r way in wliicii a 
mechanistic world hyp^othesis can be pro j '.:>^: t(.^d . Ir thp mechanistic world 
hypothes;., primary qualiti.es are described acco::din.j to quantifiable 
aspects fsis), shape, motion, solidity, mass, numbor) . Consequr-n t ly , 
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quantification assumes an important role in tlie mechanistic categories 
and is an identifying characteristic. In the statements of this section 
quantification assumes an important role in tine explanation of varia- 
bility . 

Analysis 

A mechanistic world hypothesis is projected in tliese statements 
(21R17-26) for two reasons- First, mechanism is projected because 
variation in organisms (an observed quality) is explained by reference 
to inferred entities (proteins made of amino acids). It is a mechan- 
istic reductionism in which observed qualities are explained in terms 
of discrete particles existing in time and space. Second, mechanism 
is projected because quantification is the vehicle for helping the 
reader understand the enormity of the variation. Quantification, of 
course, occurs at two levels. The first level is the substantive 
quaiitif ication of the particles involved in producing the variation 
("variation in the form of proteins composed of just 20 types of 
amino acid"). Second is the non-substantive quantification involved 
in the comparative example ("hundreds of thousands of words formed 
from the 26 letters in the English alphabet") . 

Comment 

The meta-messaqes given to students in the form of metaphors, 
analogies, examples, comparisons, etc. may not be trivial and are 
wortli serious consideration. In this section the meta-message takes 
the form of "something is be tter understood (or more easily understood ) 
if it is quantified." This is judged to project an aspect of mechanism 

289 

o 

ERIC 



A69 

even though the quantification might lie within non-substantive 
pedagogical metaphors, analogies, and so -^n. 

Chapter Three 
"The Organization of Life" 
22L1-R9 ("THE ORIGIN OF LIFE") 

Overview 

This section projects mechanism because of the attempt to 
explain a phenomenon (origin of life) in terms of the -\ncerac tions among 
discrete particles (atoms, molecules, araino acids). The last few 
Gtatements analyzed (22l29~R9) reveal some interesting features related 
to context and will be discussed in more detail in the "Comments." 

An alysis 

In the statements of the second paragraph (22L9-36) a mechanistic 
world hypothesis is projected because the explanation for the origin of 
life is based on interactions among inferred particles. A mechanism 
for these interactions has already been presented to the students 
(Chapter 2 — "The Organization of Molecules" — pp. 11^21) and consequently 
serves as the context for a statement like "lightning flashes and 
ultra-violet light from the sun would possess sufficient energy to 
break the chemical bonds of water vapor. . .and in doing sc would 
create simple amino acid molecules" (22L13-17) . The creation of simple 
amino acid molecules, then, occurs through a means presented earlier in 
Chapter 2. 

A second way in which mechanism is projected is through the 
assumption of action-by-contact in the statement "many such acids were 
washed down into the seas" (22L13-19). This assumes an action-by- 
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contact paradigm (water moves particles) to explain how the acids get 
into the sea. 

Finally, several additional statements in this section con- 
tribute to the projection of mechanism: "then would have come the final 
step — the formation, by chance, of a nucleoprotoin molecule ..." 
(22L29-32) ; "if the reader finds that this chance assembly of ail the 
constituents of living cells strains his or her imagination, it must be 
remembered that all this took place over a billion or so years" 
(22L37-R1) ; "given enough time anytiiing can happen by chance" (22R2-3); 
"... random collisions between amino acids and these building materials 
would be bound to cause some reaction" (22R7-9). The common elements 
running through these statements are randomness and chance. The as- 
sertion that the collisions among particles occurs randomly and by 
chance supports the mechanist's intuitiori of particles located in space 
and time. 

Comment 

It is useful to look more closely at "chance" as it is used in 
these passages because it shows the influence of external context 
(context outside the textbook) . 

We can begin by considering what the analysis would reveal if 
external context were not an issue. The claim for. the projection of 
mechanism could still be made because of the explanation of events in 
terms of discrete particles. Hov;ever, the chance occurrence of events 
in the universe, not guided by any order, is consistent with contextual- 
ism, the only world hypothesis that denies absolute structures or in- 
herent order in the universe. Yet something suggests that a claim for 
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the projection of contextual ism i ^ inapiiropr i.aL(^ Iior<^ . Thv proijlum 
seems to be resolved if external context is considered. Chance Ir. u:.U'd, 
in discussions of evolution, usually in contrast to any notion of 
purpose , life-force , divine will or divine guidance . There does not 
appear to be anything in Pepper's categories of mechanism that allows; 
one to say that the use of the term chancu assumes a mechanistic world 
hypothesis. Fiowever , given tlie polarity between chance and terms like 
guidance , special creation , life-force , etc., it is probably the case 
that mechanism is the only world hypotiiesis that definitely denies or 
explains away guidance or life-force" In formism, variations on the 
theme of life-force, for example, can be interpreted as forms which 
nature follows.-'- The mere fact that contextualism denies absolute 
structures in the universe xorecludes the possibility of denying con- 
structs like life-force. In organicism notions of life-force are seen 
in terms of integrative goal-oriented processes aimed at some ultimate 
goal (as seen in tlto pr'.vl. iir.inary analysis of some of Teilhard de 
Chardin's writing — pp. A4U-A47).' Animism, of course, insists on concept 
such as , life-force. Nor is there anything in the mystical categories 
to prevent the manifestation of creation, life-forces, guidance and so 
on. T.hus mechanism is the only hypothesis that insists on the reduction 
of these concepts to interactions among discrete par ticles. The 
historical context of mechanism vs. animism (vitali.sm) in biology lends 
further credibility to the claim that statements involving chance pro- 
ject meclianism. 

Before completing the analysis of this section, it is appro- 
priate to examine the statement "As Charles Darwin put it, 'given enough 

"'"A most interesting exposition of this point is found in 
F.L. Kunz, "The Role of d Biological Field Theory in Education," Main 
Currents in Modern Thought , VIII C^arch, 1951), pp. 9-13. 
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^- • • • " (.'.'!•: I - . 'I'll 1 s 1 .; . , ■ i . n u: - > t , in t !m m : ; y t > > \ - ■ ! . m .rp • 

The (iuoL(j Is an unr.ui.):.; LaiiL Lit.»Mi ui;:;. ii.ion. it won!. I } •. • <} 
toimous claim t:o say such Uot^ of auLlun-ii.v [ ifi> j./r ! ; . aMniii;;n. V'(, an 
animistic world hyiJOthesis cioca qivo i:uJ L i'(Mj(Kin i t. i (Mi t.L^ .uit.li^a- 1 t v , ari(i 
at least the meta-messaqe projected in this staUument is thai. \A\,\{:. kind 
of use of authority (authority witiiout arcjumeut:) is appropriate. 

:j3Ll-21 ("[lethano gas from a burner > . . " ) 

Analysis 

The analysis of this section focuses on the projection of 
mechanip-m due to quantifying aspects of tlie description of the expc^iri- 
ment: "six-inch spark;" "eight-volt, tliroe-amp supply;" "450,000 volt 
arc;" "maxntained for a week" (23L8-12). There is nothing that pre- 
cedes or f\>llows this section that requires a quantified account. In 
the absence ef some other reason for quantifying tiiis description, one 
rationale for making the description quantitative is that it provides a 
more real description of the experiment. Another rationale, of course^ 
is that of faithful reporting. In either case, a mechanistic world 
hypothesis .ts projected. 

tl_n ,26-R29 ("Once self-replicating nucl eoproteins . . . " ) 

Analysis 

This section shows the projection of mechanism and organicism. 
A mechanistic world hypothesis is projected because a plausible explana- 
tion for the origin of life is in terms of discrete particles (nucleo- 
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! in.M.t ' i nr. , iik > h.M :ii 1 ( ' , uk.I .iiniiio ^i'/ids)- "l<an(lom ch<jinical nutrition" 
(.!3Kr)-7) i 1.; jucl<;c'(.i to \Mujoct iiUMjlMni.! ;in hnjcauiw? ot tlio as suiai>t;ion ol: 
di re Le i arL.icLcis aiK.i Lxjcauso of "chanct^," ar. discu.'--*>sod in the an£ilyyis 
oi :,;ect:i.r>r. 2?.l.[)-[i') (pp. A70~A71). 

1 1 o Weaver, the r o a 1 ^^o s cMn t.c.) br. 1 1' a c o t o 1 " t: ho pro j c u L i. o n of c:u i 
orqanicisL world hy]>oLho.sis . This first occurs with tho s tatcimGnl". thai: 
"it became possible for more complicated reactions and associations to 
take place, which resulted in living chemical systems" (23L37-R2). 
"Assoc i.£it ions" and "systems" imply, to a decjree at least, some form of 
interdependence or integration, concepts which have tlieir roots in an 
organicist world hypothesis. An organicist view also seems to be pro- 
jected with the phrase "tho organized form of nutrition we know today" 
(23R7-S) . This is a deliberate contrast with "random chemical nutrition" 
(23RG-7) . 

28L1G-3QL14 ( "MULTICTiLLUbAR ORGAIIISMS" ) 

Overview 

The analysis of this section reveals the projection of elements 
of either organicism or contex tualism and is to be contrasted with the 
earlier analysis of section 17I.1-R13 (pp. AG6-A67) . There it was shown 
that mechanism is projected in statements about the particulate nature of 
matter and tlie mechanisms involved in chemical reactions. Generally, 
mechanism was judged there to be projected because of the explanation of an 
observable phenomenon (lif e ) in tierms of interactioris of discrete 
particles . 
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Analysis 

The emphasis on "wholes" in "agqrecjaLion of small j^articles into 
wholes appears to be a common phenomenon in nature" (28L17-19) projects 
either contextualism or organicism since both oC these world hypotlieses 
are holistic. The projection of organicism is probably more reasonable, 
however, since the use of "wholes" in the statement (28L17-19) does not 
seem to refer to a contextually intuited wholeness of an event. Ratlier, 
it seems to refer to a more integrated, more coherent whole as is 
categorized in organicism. 

What is interesting, however, is to contrast the statement that 
"cell aggregation is far too complex to be explained simply as gravita- 
tional or electrical attraction of particles" (28L27-30) with previous 
statements which project a mechanistic interpretation of the origin of 
life. Here, the meciianistic interpretation is denied and a more organ- 
icist interpretation (with the intuiti of complex integration) is pro- 
jected. 

The explication of a trend toward successively higher levels of 
complexity and interdependence in organisms can most easily be analyzed 
with the integrative categories of organicism. Therefore, the state- 
ment that "as cells became more specialized in function they lost their 
ability to live independently of the organism itself" (28R27-30) is 
judged to project organicism. The dependence of cells on the whole 
organism assumes some degree of integration. Organicism is again pro- 
jected in the statement that "there is little point in specialization 
of structure if such specialized cells are not organized as a whole to 
perform their functions" (30L6-9) . 
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Aji alysis 

Lying in the context: of t:l)*.' al)<.)v<' .umIv: i: , liii;. . - -t i.si jw.' 
jectis :in organiciiJt world hypothesis becMu: '.« ^ s.^ 'iiie i ; 1 1 • m . t . •> 1 

system is assumed when making a staten;rMit .lik(> tint in 
"System" and "coordination" arc the primary c:l.ues. he if*. 

Chapter Pour 
"The Anatomy of the Ce^ 1." 
35L1-37L54 ("INTRODUCTION") 

Overview 

The contents of this section neea to be analyzed in light of the 
discussion in the remainder of the chapter. Therefore it is appropriate 
to sketch roughly some relevant features of the cliapter. Much dis- 
cussion of the anatomy of a cell projects a mechanistic reductionism 
because cell structures (cell membrane, cell walls, ribosomes, etc.) are 
described in terms of discrete particles (molecules). This is shown, 
for example, in the statement that "one of the most impressive things 
about the celJ is the concentration within it of extremely complex 
molecules" (39R13-15) , for "although the smallest known bodies in the 
cell, ribosomes, are in fact giant molecules with molecular weights in 
the region of 4,000,000, compared with water, which har^ a molecular 
weight of 18" (42R44-49) . It is on the basis of such statements that 
the analysis of this section is revealing. 
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.'\[M 1 ' i : • 

'I'll." .iii,ilv-i;; ^'i ftii:; i<in t ( -i i: ,> • : ; lUi tli.' I'Liiiu ti.,it "ww- 

t o> t.iUi 1 ( • ■ 1 V / : ^w.iiiiin- • l.Mii Ix-iMHi'* (.;« 'tiv LIP t'M 11). it iii:; ;..tu(li.':: o;' tli-.\';i' 
111 If If J to i nv i i 1 ' 1 l(.)r:n;; o\ lite v.-< ■ r» • i > . ' r 1 1 11 if sfcvft:; ui 1 i t f 
};»K)v;ii otilv It.) t.lif i.'M'at.ffr aiui \ir Iiuiihh] .ill his sk<.^ t.,rli<.':- aiui ilf L rc^yf ( 1 
lii:; iih.v.m;oiu.\,)[ H.': ; " ( I . ) . iz/iii-; in tli«' cont.fxt.. fol.Kiwinq st.ito- 
nu'iit.'w thiLi r.t ,.it.f ni»-'iil. i:; . ml .i -.ui i m i : ; t. i < ^ . It: i:; v.o b<'t-ai.iso (if t.lu- ruHj.i- 
t:ivf v.ihio cit.tarlu'd to tlif [Aivm "un t oi-t.uriat.f 1 y " and 1-oraust^ umo ol I'im) 
l.Tin "CruaLoi-" i.i;if)li.(-^ an <uuTni,st.io world livj 'OLluj:,^ is . In the foliowincj 
pasr.aqoo it is clear that tin? k.ind of i n vcvd.i qa t Ions which ::;wamnh -rdam 
pioneorod (inic fO<qco{;ic cx.iini nal" Lon of c.'l.l ilot\.i.il) ii.is bocoTiio an 
accc'i,d:abio ])a ra'J .i qni for i nves t i cja ti on of tlu? cuJl. 

For cxampio, there ii^ the implicit: ino:;r;ac;e that ln-:tter under- 
standinq of the cell can be had by rLviucInq' the^ examination of thio cell 
to comi^onont particlt^s. 'iVo statenvMitir: are ['rimarily responsible for 
this implication: (1) "scientist:^ , limited in their undcrstar\d inq of 
cells by a maximum maqnif ication of 2000 diameters . . . were now in 
possession of a tool that raised the limits of magnification to one 
million diameters" (37L7-12); and (2) "at this maqnif ication the cells 
would be as large as classrooms and even some of the molecular structure 
of the cell would be revealed" (37L23-26) . 

(This last statement provideLi a clue to the projection of 
mechanism rather than contextualism since it would be consi.stent only 
with mechanism to speak of "revealing" soinething. The implication of 
that tenn is that there is something there (existent) to be revealed. 
This is consistent with the status of reality accorded inferred entities 
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'I ni< ■( 'Imii 1 ;.t 1 . • W'iiM livi t >l tu . 1 : . . Thi'^ . . 1 1. 1 f v ' . i ; . IS tiiiflh-r : nj} -j h )f t . ■, I 
in ..r/L.K)-,iJ w:t.h Ihi' .';t..i(,i'iiif't;t t,li,it "new, c>1 i i ikj tin- 

:;.l:r-LKJt..ui-t' t>r t.h.' sm.ilLcL ct-Ll b'.Hins, luoloqists cmm <.'x.u[mh.' {\un\\ ni 
f i.n..' dutia.i. 1. . ") 

ATiot.lK'i w.iy .i.n whicjli a in< n;hcitu.:;t ir woild hypothecs i ; i;; | )r{) j i. nMu'd 
lies in th(> example.' ( 37ld 3-.?3 ) . T1i.m;u qu.uit.. i f. j cm I ion ii; Lorm:; ol. 
assumes an iinportiant role in an attein[U. to provide the ,student: with 
exajni)ics to understand the importance of the microscope. it has already 
been menMoned in the ana'ysis of 2lR17-2b (pp. AG7-AGy) that poda- 
cjogical /i jes sucli as metapliors , examples, etc. might i:)rovidG strong 
messages about appropriate ways of viewing phenomena. 

Common t 

It is useful to make a distinction between non^i-^ro jec t ioii 
of a world hypothesis and anti-i)ro jection . A section iion-proj ec ts i.f 
it projects nothing with regard to a particular world hypothesi!^. A 
section ant i-projects a world hyjx:) thesis if, overtly or by context, it 
is stated that this world hytx)thesis is in some way inadequate for 
interpreting phenomena. 

39R4-24 ("CL-hL S^i^RUCTUm-S" ) 

Analysi s 

Formism is projected in the statement "it is i)ossible to explain 
the anatomy of the cell by including these structures that a[)pear in 
most animal and plant cells" (30R9-12). This is so because tlie reference 
is to similar ci^iaracterist ics . The statement in the second i.iaragraj)h 
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ch-»i.w.:i: i.pt. i<Mi oi imM 1. : ; riu: t.urt'S to t<'.u*t.ion:: .uiiunq par; t. i r 1 . 
Ove i:v i i*w 

It ir. rc'Vi-'aliruj to analyze fkniu.? lioctions in L iqht ot aiiaiyjuvj 
of otlicr iJoctionL; that deal with .s.imLIar topic u. The analysis ot t.h i s 
section sliowr; tho possibility ot" the pro j emotion oL' orejanicism , 'L'o 
appreciate that possibility, it is necessary to look at the treatiuf^'ut 
given osmosis (not analyi^ied, but sec bejow) , and also to consider {-.ho 
context of an earlier section (pp. A73-A74) titled "SPECIALIZATION OF 
STRUCTURE AND FUNCTION OF ORGANISMS" (28RJ.1-30). 

The treatment of osmosis in section 44Rl-a (not analyzed) and 
in a subsequent chapter (pp. 60-G3) is mechanistic."^ The explanation of 
of osmosis depends on the treatment of diffusion (p. 59) , which is in terms 
of tlie random motions of particles (usually molecules). Therefore, the 
statement that "because the concentration of water is lower within amebae 
{sic] due to the presence of organic and other materials, there is a 
tendency for water molecules to diffuse into the cell from a region of 
higher concentration of water" (44RI-6) is judged to pjroject mechanism. 

Relevant to this analysis is the analysis of 28R27-30 (p. A74), 
which showed the projection of organicism because of the implication of 
integration and interdependence. 

Analysis 

In liglit of these considerations it is interesting to analyze 
40L14~26. The statement that "both animal membranes and cell membranes 

■^Refer to Appendix V, p. A189 and pp. AI98-A200. 
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.IM' Comi'D.'.i'd ul liu > 1 . ■{ -11 1 < 1)1 J, It ,Mi<l I'lMli-iii*' (-loM.J-h.) piojr,-ts 
in»*t;htin i ::m lHM-,iu.".i' tin- i U ;i • r i j •( i < ui is iw l.-fii.-, i»t |MMi('l.>;.. 'Vln- di:.- 
cusiJ.iou ol (1 i M I'! fill ia 1 I V juMimNilili' nu -nil u . itu . (.U)Mi»-.'u) r.'uM, hovvi'vri, 
IH):;fi Y proj<'i't "itIuM iii* ^ li.uM :;ni (M o 1( |, ii i i ^ • i : mi . it |<i.')<^'''- nu 'I u ni i :;ni 
hoeMUM' it iinplic:; ,ui .'V^'ii m.-M i -Mini > I i . m t . ui "nu ^ • 1 1. n 1 1 : in" tli.in i:; {oim.l 
in ortliiitiry ( i i L fu:'. i on .iiul 'j.-.inot i' j 'i cn-^ . on t uth-M h.iiul, it. 

projects or-cjari i.i- i .sm l)ii:au:;t' ol tin- i mp 1 i ( i ( i . »n . • i , il k )i a t ( • i ril:r(|iMt t-d 
striic Luroj;. iit.M'csrMiry to r.iiiy out surli ,i ( -omp 1 i c -a I cd [ -m x . 'V\\\r, 
J.attur ju(i(jment.. i..-; iihulc v/itliiii tli.- bioadn ;'(nit*'vt Ml'-ir-'d to ahovo, 
in thu OvtMvi'^w (p. A7n) . 

Atia l ys 1 s 

There are three ident Lly i n*,[ realiire:; ot: tdi ij pa:.4sacfe that, 
indicate the iirojectLon ot" rneehani :;in . 'I1u.' fi.:st: i nd i.ea t: i on is, aqain, 
the reduction of £>hoiiomena to reactioni^ ainonq j\irticU.ss. Stateim.Mits, 
such as "these bodies . . . are tiio sites of proteJn synthesis" (4:M^V)-4i) 
are clues to rnec;hanistic reduction ism. A second cine is the use of the 
term "mechanism" in the statement "no/w p.rot(.Mn molotJuLes are constantly 
being assembled on tiie surface of the ribosomes by a meclianism in- 
volving some of the nucleoprotein material" (42R41-14) . The phrase 
"involving some of the nucleoprotein material" implies that the mechanism 
itself will be ex[^lainable in terms of molt.v^u.Los and, thorr-fore, is 
reductionist. 'i'lie tiiird indicator of mc^chan i :.un i;; tiu ([u./.i n t i. f i.ca t ion 
of the descripjtion of ribosomes in 42K4b-50. 



300 



A80 

43R3-29 ( "CMLOROPLASTS" ) 

Analysis 

There are several statements within this section that project 
a fo2xiist world hypothesis due to the assumption of similarity- The 
first of these is the statement that "all green plant cells . . . con- 
tain bodies called plastids " (43R4-5) . A class is named (all green 
plant cells) according to a collection of particulars that participate 
in a certain character (contain plastids). A similar analysis is 
applicable to the statement "chloroplasts are the centers of photo- 
synthesis in the plant cell, practically all forms of life on earth 
being completely dependent for their existence on these small cell 
bodies" (43R14-18) . Here again, a similarity is observed among "all 
forms of life." Similarity again projects formism in the statement 
"nearly all living things use oxygen" (43R28-29) . 

45L10-29 ("The many chemical. . .") 

Analysis 

The analysis of this section concentrates on the statement that 
" genes / molecular units within the chromosomes/ determine the entire 
physical make-up of newly created cells" (45L26-29) . This statement 
projects mechanism because physical structures of a cell are explained 
in terms of particles (molecules) . 
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48L1-R23 ("AGGREGATION OF CELLS") 

Overview 

The analysis of this section shows the implication of an 
organicist world hypothesis c. is consistent with the analysis of 
section 28L16~30L14 (pp. A67-A69) . In both sections there is an implicit 
denial that complex phenomena ("aggregation of small particles into 
wholes" [28LI7] , "aggregation of cells" [48Ll] ) can be explained by a 
strict mechanistic framework involving attractions and repulsions of 
particles. This appears, then, to be a possible trend which will be 
looked for in the remainder of the analysis — namely, as the complexity 
of the organisms increases, the projected world hypothesis tends toward 
organicism . 

A second noticeable feature of the analysis of this section is 
that there is an apparent contrast between the assumptions of two 
projected world hypotheses;: mechanism and organicism. This occurs 
(as explained below) in the two statements in the following sentence: 
"unlike aggregation in the inorganic universe where gas and particles . 
probably fonn star and planet embryos chiefly as a result of random 
collision and retention by gravitational force, cells join other cells 
in a very specific and controlled manner" (48R6-11) . 

Analysis 

The detailed analysis can begin with the sentence just quoted: 
"unlike aggregation in the universe. . ." (48R6-11) . Here, according 
to the arguments of the analysis (pp. A69-A72) of a previous section 
(22L1-R9) , the use of "random collison" (signifying chance ) is indicative 
of a mechanistic world hypothesis. The second statement (48R10-11) in the 
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sentence denies that the same explanation is appropriate for the pheno- 
menon of cell aggregation and, consequently, also denies a mechanistic 
world hypothesis. 

It is within the context of the denial of a mechanistic world 
hypothesis and the analysis of section 28L16-30L14 that this section is 
judged to project organicism. The last statement in this section 
(48R18-23) implies some kind of integration and, therefore, can be 
judged as projecting organicism. 

Comment 

It should be clear that, as in the case of 35L16-26 (pp. A75~A77) 
sometimes there is a denial of a world hypothesis (anti-projection) 
with little implication of another world hypothesis. in this section, 
then, there is a fairly explicit denial of a strict mechanistic frame- 
work to interpret cell aggregation, but a less firm projection of an 
alternative framework- This is important to notice because conceptually 
it creates a gap which might be filled by context (as is the claim 
here) or by a subsequent projection of an alternative world hypothesis. 

Chapter Five 
"Cell Reproduction" 
49L1-31 (" INTRODUCTION" ) 

Analysis 

Two statements within this section project formism. The first 
is "the universal pattern of death following birth includes all animals 
and plants" (49L2-5) . Formism is projected because a similarity is 
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observed which allows classification of entities into the category 
"living things" (animals and plants) . 

Formism is also projected in the statement that "frugal nature 
has decreed that once an organism has carried out its primary function 
of reproducing other members of its species, its cells must release to 
the soil or water the. substance from which these newer organisms are 
built" (49L20-26) . The metaphor implies that the "decree" is an 
existent form which nature follows. 

Comment 

It is worthwhile noting the case where exceptions to a similar- 
ity occur, as in the observation that single-celled organisms do not 
follow the universal pattern of death following birth (49L7-11) . VJhi le 
organisms are classified according to cheir similarity, it is also cloa 
that organisms. distinguished on the basis of their dissimilarity. 

This is consistent with a formist world hypothesis since the observa- 
tion of difference depends on the conce]Dt of similarity. 

51 R39-4S ('•• Anaphase") 

Analysis 

The analysis of this section is to point out the use of the 
term "mechanism" which sometimes is indicative of a mechanistic world 
hypothesis because it implies that the location and action (by contact) 
of a machine are essential for its description. In the following 
sentence the term "mechanism" is symptomatic of this: "one newly-formec 
chromosome of the pair migrates towards the centriole nearest to it, 
guided apparently by the spindle fibers and motivated by some 
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unknown mechanism or process." (In the discussion .of cell division on 
page 51 ^ should generally be noted the extent to which mechanism is 
projected because of an attempt to locate mechanisms which can account 
for a process of cell division.) 

55R1-16 ("CROSSING OVER. . 

Analysis 

There are several reasons why this section projects mechanism. 
First, there is a mechanistic reduction of an explanation of observable 
phenomena like "eye color" (55R13) in terms of discrete particles. The 
particles are "DNA molecules consisting of molecular groups, the arrange- 
ment and sequence of which appear to form a *code' . . . which deter- 
mines character traits of the organism . . ." (55R7-11). Mechanism is 
also projected because an explanation of genetic coding is given in 
terms of an analogy based on a machine: "may be compared with instruc- 
tions given by punched cards in data machines" (55R14-16). 

Chapter Six 
"Cell Physiology" 
56R13-14 ("All cells, . .") 

Analysis 

The statement that "all cells exhibit the following life 
processes" (56R13-14) projects formism because similar characteristics 
are noticed which allow classification of certain phenomena. (It 
appears, in the application of the scheme so far, that one may 
expect throughout to find formism projected in the preliminary statements 

305 



A85 

of a section which discusses structural features and processes of 
organisms.) The observation of commonality or similarity of things in 
the v/orld is, of course, the root metaphor of formism, and statements 
which either assume or imply this intuition of similarity are said to 
project formism. 

58L15-16 ("Cellular control. . 

Analysis 

The statement that "cellular control is essentially molecular 
control" (58Ll5-i6) projects mechanism because it involves reducing 
explanations and descriptions of cells to inferred particles. 

Comment 

It is worthwhile to compare this analysis with the analysis of 
48L1~R23 ("AGGREGATION OF CELLS") on pp. A81-A82 . In that section 
there was an implication of an organicist world hypothesis, while this 
statement (58L15-16) projects a mechanistic treatment of cell processes. 
It is clear that the two sections deal with different phenomena, though 
in either case with aspects of cellular biology (aggregation and it is, 
therefore, not unreasonable to expect a common perspective to be pro- 
jected from the two sections . 

63L6-R25 ("ACTIVE T l W-iSPORT" ) 

Overview 

As in the analysis of section 48L1-R23 ("AGGREGATION OF CELLS", 
pp. A81-A82) , this section implies that a strict mechanistic world 
hypothesis is not adequate for interpreting certain biological phenomena. 
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This is again a case where the inadequacy of one perspective is more 
clearly projected than the adequacy of another perspective. The claim 
that organicism is projected in this section is not a strong one and 
depends on the context of sections previously analyzed (e.g., 48L1-R23) . 

Analysis 

Several statements in this section indicate that the mechanistic 
perspective projected in the discussion of diffusion, dialysis and 
osmosis (pp. 59-61) is not adequate to account for active transport. 
Those processes (63L7-18) are considered to "not explain how food sub- 
st£mces in fairly dilute solutions in the intestines pass into the 
blood, whir' is already become concentrated with these food materials" 
(63L18-22) . This statement projects the inadequacy of a mechanistic 
world hypothesis for explaining some phenomena. 

It is a more tenuous claim to say that organicism is projected, 
A clue to its projection, however, occurs with the statement that "the 
membrane must be able to select certain substances and reject others, 
irrespective of the concentrations on either side of it" (63R6-9) , 
This projects organicism to the extent to which it implies an inte- 
grated system capable of perfonning such a process. 

Comments 

Several general comments are in order. First of all, some of 
the analysis is clearly a problem of detecting shifts in focus. For 
excunple, this section on active transport continues to project mechanism 
in the sense that movement of materials across membranes is discussed 
in terms of the interactions among discrete particles. But a shift in 
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focus occurs when the explanation moves from a total reliance on • 
differences in concentration to active transport. This shift in focus 
has been noticed in several other areas (e.g. , cell aggregation, 
48L1-R23, pp. A81-A82; Second Law of Thermodynamics, 11L1-12L36, pp. A61- 
A64; coordination, 32R6-29) , p. A75. In each case it is important to 
note that the student is not provided with concepts by which to be 
aware of the implications of those shifts. 

Chapter Seven 
"Cell Chemistry" 
64R5-66L18 ( "In spite of. . . ") 

Overview 

Generally , a mechanistic world hyjjo thesis is projected in this 
chapter because there is an effort to provide descriptions and explana- 
tions of the cell in terms of discrete particles (molecules and atoms 
and their complexes) . The analysis of this section shows the projection 
of mechanism because of reductionism, location, and quantification. 

Analysis 

In mechanism things are real by virtue of a location in time 
and space. Thus, in the statement that Dr. Sanger "announced the 
precise order and arrangement of the 777 atoms in the molecule" 
(64R13-66L1) , mechanism is judged to be x^^ojectcd because "order and 
arrangement" are aspects of location. The fact that the discovery was 
considered significant (66L5) seems to emphasize the projection of 
a mechanistic world hypothesis. (This is an instance of emphasis 
discussed above, pp. A57-A59.) 
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Mechanism is also projected because of quantification. in dis- 
crete mechanism, primary qualities refer to quantifiable operational 
aspects of a machine (size, shape, motion, solidity, mass, and number). 
It is in this sense that mechanism is projected in the phrases "of the 
777 atoms in the molecule" (64R14-66L1 ) , "molecular weight of 5733" 
(66L2) , "one containing 1876 atoms and the other with over 2000 atoms" 
(66L10-11) , and the statement "polypeptides consist of 100 to 10,000 
amino acid units, and proteins are composed of over 10,000 amino acid 
units" (66L15-18) . 

66R1-43 ("ENERGY WITHIN THE CELL") 

Analysis 

Formism and organicism are projected in the same sense that they 
have been judged to be projected in the analysis of 11L1-12L36 (pp. A61- 
A64) . That is, formism is projected because of the way in which the 
thermodynamic laws are talked about, and organicism is projected because 
of an apparent contradiction in nature. 

68L10-12 ("a maint ained temperature . . . " ) 

Analysis 

This analysis is to point out the way in which death in human 
beings is discussed. The statement "a maintained temperature of 106°F 
in man will cause cell reactions to run out of control, and the in- 
dividual dies" (68L10-12) projects mechanism because an observable 
phenomenon (death) is explained in terms of interactions among discrete 
particles . 
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"UNIT THREE: ORGANIZATION OF HIGHER ANIMALS" 

Overview 

The selected analysis of Unit Three shows the projection of 
formism, primarily because descriptions of structure and function are in 
terms of similarity observed among higher animals. In most cases the 
substantive explanation for continuity lies in genetic and evolutionary 
theories. Aspects of both of these theories project mechanism as is 
evident from the analyses of 55R1-16 (p. A84) and 22L9-R9 (pp. A69-A72) . 

Chapter Eight 
"Reproduction and Development" 
79L1-29 (" INTRODUCTION" ) 

Analysis 

Formism, mechanism, and organicism are projected in this 
section. The projection of formism is seen in the generalization that 
"most animals . . . start life as a speck of matter ..." {79L2-4). A 
similarity among animals is observed, and in formist terms this similar- 
ity is a character in which a collection of particulars (animals) 
participate , 

Mechanism is projected because observable structural features 
of organisms are discussed in terms of: discrete particles. This is 
particularly clear in the statement that "the arrangement of atoms with- 
in t^*^ complex molecules of DNA constitutes a 'code' by means of which 
the structural features of the animal are determined" (791,9-13). 

Organicism is projected because of v/hat is implied by special- 
ization (79L23, 79L27-28) and system (79L27) . The implication is that 
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a degree of integration is necess=iry among the parts of an organism if 
it is to operate as a whole. 



Chapter Nine 
"The Skeleton" 
93L3-7 ("Bones similar. . .") 
1Q7L6-15 ("In spite of. . 

Analysi s 

The statements in these two sections are judged to projecc 
formism because of the assumption of similarity. The terms "similar" 
and "form" are strong clues in 93L3-7. The observation of similarity 
is obvious in the section 107L6-15, where the basis for classification 
is asserted to be similar structures. 

Chapter Ten 
"The Muscular System" 
114L15"R3Q ("THE MOVEMENT OF MUSCLES") 

Overview 

The analysis of this section shows the projection of mechanism 
because of the location of parts, quantification, and ac tion~by~con tact . 
Pepper states that "the lever or the push-and-pull machine. . .stresses 
action by contact. . . .""^ The description of a lever, of course, uses 
quantification and location and assumes the action-by-contact paradigm. 
A )iumber of the statements in t.his section project these features of 
mechanism. One will be analysed in detail. 



"^Pepper, World Hypotheses , p. 1^7. 
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Analysis 

The claim that "skeletal muscles operate by causing the bones 
to act as levers'* (114L16-17) puts the rest of the discussion in the 
context of a mechanistic framework. Quantification and location are 
shown in the phrase "if a weight is attached to the phalanges of one 
hand and a spring balance is secured to one of tlie bones of the 
forearm about 1.5 inches from the elbow" (114L22-26) . Here phalanges, 
bones oi the forearm, and elbow are in the description for purposes of 
locating the parts so that it can be shown how the machine (lever) 
works. Quantification of the distance from the elbow (1.5 inches) 
helps to locate the position of one of the parts. This description 
assumes an ac tion^by-contact paradigm and consequently projects 
mechanism . 

114R31-11 7R14 ("THI-: PHYSIOLOGY OF. . 

AnaJ.ysis 

This section is judged to project mechanism because the ob- 
servable phenomenon of muscle contraction is explained in terms of 
chemical reactions among discrete particles (molecules) . Mechanism 
is also projected because of quantification of aspects of the chemistry 
of muscular contraction. The reduction of observable phenomena to 
reactions among discrete particles is evident in the statement tJiat 
"contraction of muscle fibers is triggered by the stimulus of a nerve 
impulse and the release of acetylcholine , a chemical substance that 
functions widely as a key agent in the transmission of nerve impulses" 
(114R36-40) . Acetylcholine is the particle that aids tlie operation 
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of a mechanism that results in observable muscle contractions. 
Energy is released in the change of ATP tc ADP (molecules) and "pro- 
duces a contraction of the myofibrils in the muscle fibers" (117L3-5) . 
Ultimately this produces an observable muscle contraction — an explana- 
tion which projects mechanism because of the reductionist paradigm 
assumed in the explanation. 

Mechanistic reductionism is also assumed when shivering ("large 
skeletal muscles will contract involuntarily" 117L17-18 ) is explained 
by reactions of discrete particles ("breakdown of glucose by the process 
of aerobic respiration" 117L23-24 ). Finally, mechanism is projected 
because of quantification in the description of muscle relaxation ("38 
molecules of ATP furnishing 340,000 calories of energy" 117R2-3 ). 

115 FIG. 10:5 ("THE PHYSIOLOGY OF MUSCLE FIBERS") 

Analysis 

Figure 10:5 shows that diagrams can also project world hypoth- 
eses. The diagram is judged to project mechanism because it pictorially 
shows the reduction of an observable muscle block to small units, 
culminating in a diagram which pictures ATP molecules. 

117R15~118R11 ("MUSCUI-xAR CONTRACTION") 

Overview 

This section projects mechanism for the same reasons as the 
preceding two sections. The analysis of this section, however, will 
concentrate on the reasons for judging organicism to be projected. 
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It is projected because of the way in v;hich the inquiry into problems 
concerning muscle contraction is reported. 

Analysis 

The first suggestion of the projection of oryanicism is in the 
following two statements: "^he reason for muscle fatigue is not quite 
as simple as this;" "experiments with muscle have shown that contraction 
can occur even when there is no oxygen available" ( 117R34-118L4) . 
Prior to these two statements it has been suggested that muscle fatigue 
(implying inefficient muscle operation) results from a lack of oxygen. 
Experiments and data about sprinters, however, seem to contradict much 
of what is known about muscle contraction (what is knov;n, that is, from 
the preceding material on the chemistry of muscle contraction 117L9-R33 
In organicist terms, existing knowledge of muscle contraction, data 
about sprinters, and the relevant experiments are all fragments whose 
nexuses lead to contradiction which implies a higher level of integra- 
tion. This higher level of integration is found when "the discovery was 
made that a substance called phosphocreatine played an important part 
in sustained muscle contraction" (118L29-32). The discovery of this 
chemical (and its associated mechanism) provides a larger organic whole 
from which one can see that the original contradictions are not really 
contradic tionG . 

Comment 

The projection of organicism is based on phrases like "experi- 
ments . . . have shown" (llSLl-2), "the answer seemed to be" (118L21) , 
and "at this point in the research" (118L28) . such phrases reflect the 
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history of the investigations into muscle contraction. Such a history 
was the vehicle for Pepper's explication of organicism. Neither this 
comment nor Pepper's explication is meant to imply that historical re- 
construction is the only instance by which one intuits an organicist 
framework. It does seem to be the case in this section, nevertheless. 

Chapter Eleven 
"The Respiratory System" 
119L1-121L54 ("THE DEVELOPMENT OF RESPIRATORY SYSTEMS") 

Overview 

As in the analyses of sections 48L1-R23 (pp. A81-A82) and 63L6-R2 
(pp. A85-A87) , this section implies that strict mechanistic categories 
are not sufficient to account for some phenomena in more complex organ- 
isms. Thus, even though mechanism is still projected in this section, 
there is evidence for a shift in emphasis which possibly implies an 
organicist perspective. Again, the claim for a shift toward organicism 
is not a strong one. The shift could , for example, be interpreted as a 
more complex mechanism. However, if one reflects on the sequence of 
the entire text (culminating with the unit "Interdependence of Organisms" 
there is, generally speaking, a development from simple to complex or 
from molecule to ecosystem which implies a shift from mechanism to 
organicism. Such a shift appears to be mirrored in this section 
(119Ll-12iL54) . 

Analysis 

Mechanism is projected in the first paragraph (119L3-22) because 
gas exchange is accounted for by a diffusion model that assumes a 
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mechanistic perspective. Mechanism is also projected because the entire 
discussion assumes reductive explanation in terms of discrete particles. 
In two places the term mechanism (119L7, 18) provides a clue to the 
projection of mechanism as a world hypothesis. 

A slight shift in emphasis is seen in the statement that "as 
multicellular animals are larger and more complex, it is no longer 
possible for the animal to obtain sufficient oxygen through its body 
surface" (119L23'-26) . The next statement (119L26-30) contains an 
implicit reference to a circulatory system which, as has been argued, 
assumes some form of integration. Later, the reference to systems is 
repeated: "insects evolved a tracheal system" (liyi:::' ; "transportation 
system" (121R40) ; "the lungs and the circulatory :./..tom" (122L13-14) . 
(It is also significant, of course, that the title of the chapter is 
"The Respiratory System.") 

121R1-122L45 ("INTEKXxlAL AND EXTERNAL RCSPII^?\TIQN" ) 

Analysis 

The implication that organs and systems are integrated to allow 
the organism to live occurs in at least two statements: "the involve- 
ment of lungs, blood, and lymph in getting the oxygen to the cells is 
called external respiration " (121R10-12) ; "the absorption of oxygen 
into the body for the purpose of internal respiration within the cells 
is achieved by two respiratory mechanisms , the lungs and the circulatory 
system" (122L10~14 ) . Again, the strength of the claim for projection 
of organicism rests on che degree to which the concept system implies 
organicist categories. 
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Within this same section, mechanism is projected because of the 
reduction of aspects of the explanation to discrete particles. This 
occurs, for instance, with the statement that "in the chordates, the 
combination of oxygon with the blood pigments results in the forma- 
tion of oxyhemoglobin" ( 121R50-122L2 ) . Mechanism is projected because 
quantification is an obvious factor in the description of external 
respiration which is seen in this statement: "fish and other aquatic 
animals have available only three to five volumes of oxygen in 100 
volumes of water, whereas oxygen amounts to one-fifth of the total 
volume of air" (121R20-24) . 

Comment 

This section illustrates well the complexity of trying to judge 
which world hypothesis is projected. The judgment is complex and 
difficult because projection occurs at different leveJs of analysis. 
The detailed description of external respiration, for example, tends to 
be mechanistic, whereas the context of the discussion (remarks in the 
previous section, title of the chapter, introductory statement 121R10- 
12) indicates a probable shift in emphasis toward organicism. And, of 
course, a phrase like "is achieved by two respiratory mechanisms, the 
lungs and the circulatory system" (1221.12-14) can be considered to 
project both mechanism and organicism--mechanism because of the explicit 
reference to "mechanisms," organicism because of the implication of 
integration of the two mechanisms and because of the implications of 
the term "system." The question of which world hypothesis is projected 
in this section is not an important one. VV t is im^jortant is that 
mechanism and organicism seem to be projected to a larger extent than 
are the other world hypotheses. 

317 



A97 

122L15-45 ("INTERNAL RESPIRATION") 

Analysis 

This section projects mechanism because of the reduction of 
explanations of life processes to reactions airiong discrete particles 
as in the statement that the process of internal respiration "consists 
v;f the oxidation of food by the removal of hydrogen ions . . . and 
the consequent release of energy in a series of bursts which change 
ADP molecules to ATP" (122L18-23) . 

124L8-R14 ("Behind the tongue. . ,") 

Analysis 

This section projects mechanism because an action-by-contact 
paradigm is assumed and because the location of parts is an important 
aspect of the description. The assumption of an action-by-contact 
paradigm is clear in this statement: "in order to ensure that no 
food passes into this opening, the action of swallowing involves an 
upward movement of the entire larynx, or voice box, so that the upper 
part makes contact with the epiglottis" (124L12-17). Something 
physically has to be done to prevent food from passing into the 
glottis and the physical action involves the movement and contact of 
discrete locatable parts of the throat. The action-by-contact para- 
digm is again assumed in the statement "In speech, the alternate 
stretching and relaxation of the vocal cords and consequent narrowing 
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of the glottal opening produces low- and high-pitched sounds which, 
modified by the lips, teeth, and the resonating cavities of the moutli, 
nose, and chest, become articulated speech" (124L46-52). 

In a mechanistic world hypothesis the exact description of a 
machine requires the specification of the location of the parts. 
Throughout this section (124L8-R14) there is an effort to locate parts 
of the throat in relation to each other. Location is an important 
issue, for example, in the following statement: "behind the tongue and 
projecting into the throat is the epiglottis, a flap of tissue sealing 
the glottis, or opening into the larynx" (124L8-11) . 

Comment 

Aciair. , difft-rent world hypotheses stress different issues even 
though they attempt to account for all phenomena in the universe. So, 
for example, in the case of action-by-contact, mechanism is the one world 
hypothesis that stresses this paradigm. Contextual ism , organicism, 
and formism do not deny action-by-contact; instead, tliey focus on 
different issues. It is probable that mysticism and animism do deny 
action-by-contact as a necessary requirement for causal events. The 
claim that mechanism is projected when act! on-by-con tact is assumed is 
to say that it is projected because i_t is the world hypothesis for which 
action-by-contact is an issue . 

124R24-38 ("A little below. . 



Analysis 

Mechanism is judged to be projected in this section because 
quantification plays an important role in the description as is evident 
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from the statement that "six hundred million c. r.e alveoli in both 
lungs provide a surface area of about 800 square feet, the area of a 
tennis court" (124R31-34) . 

Chapter Twelve 
"The Circulatory System" 
129L1-29 ("THE NEED FOR BLOOD") 

Overview 

The analysis of this section shows a shift from mechanism to 
organicism which is reflected in the entire chapter. The analysis of 
this section, therefore, serves as a bp.ckground from which one can 
examine the rest of the chapter. 

In this section a familiar theme is repeated, the explication 
a system in terms of a hierarchy of organisms (simple to complex) . 
The projection of world hypotheses alternates between mechanism and 
organicism. Some statements project mechanism while others project 
organicism. 

Analysis 

The statements in 129L1-9 project mechanism because a simple 
diffusion mechanism can account for how the organism acquires oxygen. 
Diffusion alone, however, is not regarded as adequate in more complex 
organisms (129L16-19) and consequently a mechanistic world hypothesis i 
projected as not totally adequate. Organicism is projected as the 
alternative to this situation in the statement that "since the triplo- 
blasts include all animals from worms to man, the majority of these 
animals possess a circulatory system, whosfj function it is to carry 
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materials to and from all cells oC the body" (129L24-28). The clue is 
the term "system." The claim that orcjanicism is projected is strengthened 
by context provided by prior statements which imply that a mechanistic 
framework is not adequate to account for some phenomena in complex 
organisms . 

Comment 

Further indications of the projection of mechanism and organ- 
icism can be found throughout the chapter. For example, organicism is 
sometimes projected because of the implication of a complex "feedback" 
mechanism which allows the organism to survive. In section 133R45- 
134L10, for example, "feedback" mechanism (implying integration) is 
necessary to control leucocyte production when the infection is gone, 
or to increase leucocyte production when the infection worsens. It 
is in this sense that organicism is judged to be projected. Organicism 
is projected in a similar sense with the statement that "in order to 
adjust to the drop in volume of blood in the surface tissues, the 
vessels in the muscles and skin constrict so that . . . the pressure 
remains the same" (136Ij15-19) . 

Mechanism is projected in the following statement because of 
quantification: "red bone marrow must manufacture 2,500,000 to 
3,000,000 red corpuscles every second" (133R18-20) . Quantification also 
operates to project mechanism in the description of blood pressure 
(e.g., 144R3-21) . Mechanism is projected in the following statement 
because of the emphasis on locating a manifestation (sound) of heart 
operation: "recent work . . . has revealed that the sounds originate 
in the vibrating walls of the atria and ventricles" (143L12-15) . 
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It is helpful to comment with regard to the "picture" pre- 
sented in this chapter. There is some evidence to indicate that 
organicism tends to be projected as the complexity of organisms in- 
creases. So, for example, in the sections that follow this one, the 
circulatory systems of increasingly complex organisms are discussed. 
It seems fair to say tliat a discussion in terms of system is a potential 
indicator of a shift toward an org^■^nicist fr£imework. 

However, to continue this example, the complexity of what is 
potentially projected to a student is highlighted if we ask the question 
"Why did the circulatory system develop?" A teleological answer to 
this is that circulatory systems developed to get blood to parts 
(tissues and cells) of the organism so that certain kinds of action 
(respiration) necessary for life can take place (e.g., 129L16-29) . 
However, a concept of getting a fluid from one place to^ another so that 
something can happen assumes an action-by-contact paradigm and con- 
sequently projects mechanism, provided that tliis aspect of the explanation 
is the focus for the reader. 

137R6-138R18 rTUK DEVEl^OPMENT OF THE HEART") 

Overviev; 

This section is judged to pro j oct organ i.c ism for two reasons . 
On the one hand, there arc, in the history of heart study, fragments 
or pieces of data that cannot be accounted for and therefore exist as 
contradictions in nature. Organicism is projected because organicist 
categories account well for aspects of the history of heart research. 
Similarly, organ i jism is projected because there is an implica- 
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tion that mechanistic perspectives are not adequate to account for 
some phenomena in heart development. This second claim is supported 
mainly from context. 

Analysis 

The claim that organicism is projected in this section concerns 
statements dealing with the history of heart research. The history is 
described in a limited way as indicated by such strings as "one theory 
is" (138L5) , "modern research" (138L13) , "the work on embryonic tissue" 
(138Ii20) I "in research into maminalian cardiac tissue" (138L54~55) , and 
"further work indicated" (138R8) . In this research there are phenomena 
(fragments) that do not yet fit into a coherent picture. One of the 
fragments is "how individual cells in a growing embryo organize them- 
selves into specific organs" (138L2-4) . Research provides a higher 
level of integration that helps to put the original fragment into a 
more integrated whole. For example, there is the theory that "the 
influence of neighboring cells and certain enzymes enables particular 
genes to operate" (138L7-9) . Tins theory, however, meets contra- 
dictory fragments, e.g., ''heart tissue ip developed from cardiac 
muscle myosin which is widely distributed in early embryonic mesoderm" 
(138L15-18) , and "further development of cardiac tissue took place a 
little later in specific embryo regions" (138L18-20) . More integration, 
more coherence, and more truth is reached with the discovery of the 
migration of heart cells along the primitive streak (138L38-46) . 
These statements show that the categories of an organicist world 
hypothesis can account for the history of heart development research 
as it is presented in this section. 
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Sometimes organicism is i^rojected weakly because it is implied 
that mechanist categories are not adequate to account for some 
phenomena. This seems to be the case in tiiis section^ and support for 
the claim comes from context. 

The first hint that a meciianistic world hypothesis is limited 
comes with the statement that "there are many occurrences within living 
organisms about which biologists know little or nothing" ( 137L12-138L1 ) . 
The reason that this is judged as not projecting mechanism is that 
prior context shows the vast amount that is known from mechanistic 
perspective (cell chemistry, physics, chemistry, etc.). (The claim here 
is not strong, and clearly the context moves outside the textbook.) 

Following this is the problem of "how individual cells . . . 
organize themselves" (138L2-3) , wiaich implies something more complicated 
than random molecular motion discussed earlier in the text. "Organize 
themselves" implies some high degree of structural integration, and 
consequently projects organicism. 

142L28-R18 ( " PHYSICAL CONTROL OF 'nil:: HEART") 

Analys is 

An organicist world hypothesis is projected in this section 
because of the assumption of a high degree of integration among tissues 
and organs in heart control. Such integration is implied when it is 
stated that impulses from the distended vena cava nerves "cause the 
medullary nerves to accelerate tlie heartbeat to deal witii the larger 
volume of blood entering the heart" (142h50~52) . The antagonistic 
action of the aorta (142R4'-11) indicates a "feedback mechanism" which 
implies inteqration . 
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148R20-35 ("The way in which . . 

Analysis 

Both organicism and mechanism are projected in this section. 
Organicism is projected because the history of research shows fragments 
which lead to contradictions (competing theories in this case). 
Mechanism is projected in that the phenomenon of immunity and resistance 
is explained in terms of discrete particles, as in 148R27~30 ("certain 
atoms in the molecules of antibodies possess free electrons that 
enable bonds to become established with atoms within the antigen 
molecules " ) , 

Chapter Thirteen 
"Nutrition" 
149L1-14 ("THE DEVELOPMENT . . .") 

Analysis 

Statement 149L10-14 projects formism because a similarity is 
noticed among all organisms. This similarity can be interpreted 
according to both immanent and transcendent formism, immanent formism 
is projected because the statement implies the observation of similar- 
ity. Transcendent fonnism is projected because of the implication 
that organisms grow or develop according to a similar plan—one aspect 
of that plan being the process of assimilation. (The transcendent 
formist notion of natural objects growing according to the same plan 
is also seen in the following statement: "the basic plan of a body 
surrounding a space through which food passes is found in all animals 
from annelids to man," [^1501.21-23].) 
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Coimncnt: 

In most discussions of organisms tliere is an assumption of the 
similar/dissimilar distinction. For example, in the discussion of cell 
physiology (Chapter 6) it is assumed that a generalization based on 
similarity is made about the cell physiology of organisms. Generally, 
the descriptive comparison of organisms assumes a formist root metaplior. 
In this sense this entire text projects formism. Moreover, the analyi^is 
focuses on statements that present a strong clue to the formist meta- 
phor, particularly when specific terms are present that have a unique 
meaning within that hypothesis (e.g., same and plan in the above two 
statements) . 

154R27-155R38 ("NUTRIENT MATERIALS") 

Analysis 

The discussion of nutrient materials covers carbohydrates, 
lipids, proteins, water, and mineral salts. Only the discussion of 
carbohydrates and part of the discussion of lipids is included in 
this analysis to show the projection of mechanism. Mechanism is pro- 
jected because aspects of the explanation of nutrition are reduced to 
discrete particles. Typical statements reflect this reduction: "like 
all food substances, they will release energy when the chemical bonds 
which hold their atoms together are broken" (154L35-37), and "lipid 
molecules contain carbon, hydrogen, and oxygen in the approximate ratio 
of 1:2:1/8 ..." (155R4-6) . 
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164R5-23 ('*At: t.hu base of man's . . . " ) 



Analysis 

This section is judged to project orcjanicism because a contra- 
diction in nature is observed: "the appendix has no function in man 
and is a frequent site of inf laimuation- (164K^J-i.l) . The contradiction 
arises from the observation that, on the one hand, in man the appendix 
has no function and from the assumption that, on the other hand, 
structures exist in organisms for a function. In this section orcjan- 
icism is projected through the category of contradiction. Later in 
the text a higher level of integration incorporates these fragments in 
a more coherent whole and the contradiction dissolves. A sense of 
higher integration lies in the theory of evolution and comparative 
morphology and is encapsulated in these later statements (374L2-14): 
"serial homology thus affords more evidence of gradual evolutionary 
development either forward or backward;" "when viewed in this light, 
certain rudimentary and very often useless structures take on a new 
meaning;" "the coccyx of man consists of four tiny bones that con- 
stitute a vestigial ( f unctionless) tail;" "man also possesses a worm- 
like protrusion of the intestine known as the vermiform appendix, 
which has no function in man but assists in the digestion of cellulose 
in herbivorous animals." 

Chapter Fifteen 
"Excretory System" 
167R1-169L26 ("The organs that . . .") 

Overview 

It is helpful to have an overview of this entire chapter since 
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sonu.' a\: l:hr issue;;, in rr'sprct. tn world hypolhc!.,-; , .n«' similar- In ( lu' 
issues di.sc-uss.ecl in the pic^viuus chnt^tei . lUisieally, t.hf (liscussii»n 
in this ch.ipttM- involvt^.; ;.;howin(j Lhr. (k'VcM.cjpimnil. of complex ex^/retory 
syi;toms in lower curimals, Siin[)L(! i;yst:eins are iut.ei pr»M rcl as (^'er at iruj 
<:iccorcUiuj to a ci i L\is i,on qradieiit. , whilt? more complex syst.ems 
int:cri)reted as operatiiruj in a way whieli invo.lvi:s [\\r. notion ol active 
transport, Thereion.', some phenomtnia, l ike sim]W(-' exeretion, oan he 
accounted toi by a mechanistic world hypothesis while other plH.'nemena 
(eg,, mammalian kidney tunetLon) are not easily accounted tor accordi.no 
to the catcyories of that world hy^ Kjthes i s , Or^.m i c i sm would ho. movr 
ai j 'ropriate . 

As was the case with Chai)tcr 12, somotimei; a world hy[iotho5: is 
is projected as beiny inadequate, but no clear alternative .is projected. 
For example, it is difficult to judqi^ wiiether active transport imi)lies 
an orcjanicist world hyixjthesis or a irltjhly sophisticated median is t j c 
view. The judgment: ol this investigator tr.ndr. toward the interpretation 
that orcjanicism is projected because^ a mechcuiistic world hypc:)thesis (at 
least in its discrote form) is considered inadecjuate for tiie phenomena 
at hand, and because the context (discussions of "feedback" mechanisms, 
homeostasis) implies a hiqh di'yree of organic mteqration. 

/vnal ysis 

Several stat^^'merits in this, sef;tie^M project a dLi;e:rete m-chanis(i- 
world liypothosis, because excretion is accounted for i>y a simple d.iffusic)n 
qradient, as in tlie following statements: "the coelenterates . . . require 
no osmo-rcgulatory device since the inside and outside cells of the i^ody 
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are everywhere in contact with water;" "in addition, oxygen and carbon 
dioxide can easily diffuse from cell to cell throughout the body" 
(167R32-168L2) . 

Several statements imply an organici.;t world hypothesis because 
of the implication of integration. For example, organic integration 
is implied in "osmo-regulatory device" (167R19) because of "feedback" 
mechanisms operating in regulatory control. And, in the discussion of 
waste removal in triploblastic organisms, the statement is made that 
"waste passes by active transport through the lining of the tubule 
walls and passes out through the nephridiapores" (168R1-4) . The 
process of active transport suggests an organicist world .lypothesis 
because the process is for regulation, which implies the integration 
of organs, systeiris, and processes. For similar reasons, the implication 
of integration is seen in "high-pressure blood filters" (169L5) 
and "selective filtration apparatus" (169L22-23) . 

Comment 

It is worthwhile to reflect on another possible way that 
organicism is projected — the integrating qualities of the theory of 
evolution. An organicist world hypothesis sees all experience integrated 
into larger more coherent wholes. The theory of evolution constitutes 
an integrated whole from which the contradictions of fragments are 
resolved. The contradictions which evolution resolves come from compara- 
tive morphology and anatomy, geology, embryology, etc. Data or fragments 
of experience in these fields are successfully and coherently integrated 
with the theory of evolution and, from the perspective of evolution, 
are not seen to be contradictory. 
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An organicist interpretation of evolution serves as a per- 
spective from which to examine the staterrent that "the basic plan of 
the chordate kidney tubule common to most vertebrate animals appears 
in the developing mammalian embryo and offers an example of recapitula- 
tion whereby the embryo passes through structural stages similar to 
the embryonic stages of more primitive animals" (169L6-12) . However, 
the reason for seeing recapitulation as an issue reasonably lies in an 
organicist interpretation of the theory of evolution. Recapitulation 
is an observed fragment of experience which is integrated into evolution 
as a coherent theory. In a sense, then, this statement "prepares the 
student" for an organicist interpretation of evolution later in the 
textbook - 

It is also important to mention the implication of formism 
that runs through this passage. This world hypothesis is projected by 
such terms as "basic plan," "common," and "similar" (169L6-12) . 
Whereas to this point in the analysis there has clearly been an 
organicist/mechanist projection in the discussion of the development 
of complex systems, it is interesting to speculate that discussions of 
"evidence for evolution" might project an organicist/f ormist framework. 
This will be discussed later in the analysis. 

171R12-173R8 ("KIDKEY FUNCTIONING") 

Analysis 

Both mechanism and organicism are projected in this section. 
Mechanism is projected because aspects of kidney function are described 
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by simple diffusion gradients, e.g.: "At the glomerulus, diffusion 
takes place through the membranes of the cells making up the capsule" 
(171R20-22) . Mechanism is also projected because the reductionist 
description of kidney function is in terms of discrete particles: 
"retained by the blood are the large protein molecules of albumin, and 
globulins, and erythrocytes" (171R26-28) , "this energy is released at 
the lining of the tubule by ATP molecules . . ." (172R28-32). This last 
statement points to another aspect of a mechanistic world hypothesis — 
the location of the functioning parts of a machine. In this statement 
(172R28-32) it is clear that where the energy is released is an issue. 
The locatio n of various parts of the kidney runs through this entire 
section. 

The projection of organicism has been dealt with in some 
detail in the previous section and the problems encountered with the claim 
that organicism is projected hold for this section also. This analysis 
focuses on "active transport" (172R21) and "homeostasis" (173R5) as 
concepts which project organicism because of the implication of some 
kind of integrated process for the purpose of maintaining the organism. 

Comment 

It is clear that it is difficult to judge whether organicism is 
projected or whether a more sophisticated mechanism is projected. In 
most cases, this investigator opts for organicism on the basis of an 
implied integration. But the argument for organicism only on the basis 
of its aiabiguous root metaphor is a tenuous one. On the other hand, 
there i.s an intuitive reluctance on the part of this investigator to 
consider explanations involving homeostasis as projecting mechanism. 
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The scheme appears to be weak on this issue and, therefore, distinctions 
between the projection of meclianism and organicism are difficult to 
make. Perhaps a useful distinction between mechanism and organicism 
lies in a concept of structure-function or some form of teleology, 
but Pepper's treatment of mechanistic and organicistic categories 
does not deal with this. 

An inadequacy of the scheme appears to be unfolding. it might 
be compensated for by yet another world hypothesis. it was developed 
later by Pepper in Concept and Quality , and was discussed more recently 
by Laszlo in The Systems View of the World . While this world hypothesis, 
selectivism (Pepper) or systems view (Laszlo) , is not incorporated 
into this study, it is important to recognize that it deals specifically 
with aspects of purposive behavior and, tlierefore, might fill the 
schematic gap that appears to be developing. 

Chapter Sixteen 
"Coordination and Chemical Control" 
174R3-34 ("The delicate chemical control . . .") 

Overview 

Several statements in this chapter project organicism because 
of implication of integration in a concept of homeostasis. Support 
for claiming the projection of organicism comes from implicit references 
to the whole organism. The emphasis on the whole organism, com.bined 
with assumed integration, makes a stronger case for the projection of 
organicism. 

As with several previous analyses the first hint of the pro- 
jection of an organicist position comes with an indication that a strict 
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discrete mechanistic framework does not account for the phenomena ob- 
served. Again, it is difficult to say whether such an indication con- 
sequently implies an organicist framework or a more complex mechanist 
one. Because of the implication of integration and wholes, this investi- 
gator generally judges such statements as projecting organicism. 

Analysis 

In this section (174R3-34) , both mechanism and organicism are 
projected. A statement such as "one of the mechanisms of steady 
state control is 'feedback/ which may be compared with thermostatic 
control of house heating ..." (174R6-9) projects mechanism because 
of the comparison of feedback to an actual mechanism. For the same 
reasons the following statement also projects mechanism: "the living 
organism is a highly tuned and sensitive machine ..." (174R26-28) . 
However, that statement (and the entire section) must be read in the 
context of the subsequent statement that "unlike a mechanical machine, 
it can make readjustments which enable it to go on living" (174R28- 
30). This statement is crucial because it suggests that a strict, 
discrete mechanistic view does not account for homeostatic control. 

This section projects organicism because of an implicit 
emphasis on the whole organism. This can be seen in the following 
two statements: "without this control an organism cannot exist" 
(174R28-29) ; "the living organism . . . can make readjustments which 
enable it to go on living" (174R26-30) . The complexities of "homeostatic 
control (implying integration of systems, organs, and tissues) are seen 
as serving the purpose of keeping the whole organism alive. 
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176L11-3Q ("The fundamental effect - , >") 

Analysis 

This section is analyzed as an example of the projection of 
mechanism due to reduction. Observable qualities like "lean" appearance 
(176L25) or "energetic" behavior (176L25) are reduced to or explained 
by reactions among discrete particles. For example, increased oxidation 
of food (ultimately resulting in the observation of "lean" and "energetic" 
is "accomplished by uncoupling the phosphorylation process from 
oxidation ... so that energy, instead of passing to ADP molecules, 
is released directly as heat" (176L13-17). 

176L47'-R34 ("SIMPlJ: GOITER") 

Analysis 

The analysis of this section shows the projection of both 
mechanism and organicism. Mechanism is projected because of reduction 
of an observable condition (hypothyroidism) to an explanation in 
terms of discrete particles (lack of the element iodine, 176M8-R3) . 
Organicism is projected because of the reference to homeostatic 
control (176R10-16) . 

180R3-43 ("THE PITUITARY HORMONES") 

Analysis 

This section projects both mechanism and organicism. Organicism 
is projected by at least two statements because of the reference to 
homeostatic control: "its hormones regulate the secretion of hormones 
from all the other endocrine glands" (180R5-7) ; "just as the output of 
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hormones from the pituitary regulates the secretions from the other 
endocrine glands, so in turn the regulatory hormones from the pituitary 
are modified by the activity of the other glands of the body" 
(180R24-29) . 

Mechanism is projected because of the effort to locate 
effective parts. For example, the location of the various parts of 
the pituitary gland is clearly an important issue in the following 
statement: "this gland, which lies like a small pea in a small depres- 
sion on the floor of the skull, consists of an anterior, an inter- 
mediate, and a posterior lobe" (180R8-11) . m a similar manner, where 
various hormones come from is another manifestation of the effort to 
locate effective parts: "a thyroid-stimulating hormone from the 
anterior lobe controls the amount of thyroxin produced by the thyroid 
gland" (180R29-32) . 

Chapter Seventeen 
"Coordination and Nervous Control" 
185L1-'R(FIG. 17:1) ("IRRITABILITY") 

Analysis 

The analysis of this section will focus on one statement 
(185L19-21) and the diagram (FIG. 17:1) to show the projection of 
mechanism and organicism. Mechanism is projected because an action- 
by-contact paradigm is assumed in the statement that "for an organism 
to respond to stimulus, an effector mechanism associated with an 
affector is necessary" (185L19-21) . This is further elaborated in 
subsequent statements. For example, "affector sensory nerves in the 
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finger of man transmit impulses to the central nervous system which 
will be routed to effector nerves controlling the operation of certain 
muscles" (185L31-35) . The assumption (embodied in the term "necessary, 
185L21) is that for an action to occur something has to travel (impulse 
through something (nerves) which goes to and from in order for the 
action to occur. The to-and-from quality of something (the pathway) 
IS important only if causality is conceptualized in terms of action- 
by-contact. 

This section also projects organicism, as is seen by examining 
FIG. 17:1. Organicism is projected because in this model some kind 
of feedback mechanism is a part of the af f ector-ef f ector control 
pattern. The concept of feedback implies some form of integration 
among organs, systems, and tissues. 

187L1-17 ("The instinct, , ,") 
198R10-27 ("Research into . . .") 

Overview 

These two sections are analyzed together because "willf ullness" 
is a common feature. The issue concerns the fact that both mechanism 
and organicism are deterministic world hypotheses and, consequently, 
are not consistent with a concept of free will. (The idea of random- 
ness and chance in mechanism as precluding the possibility of will has 
been discussed in 22L9-R9, pp. A69-A72) . The concept of "will" is 
assumed in these sections and therefore they are judged i^ossibly to 
project aspects of contextualism. 
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Analysis 

In section 187L1~17 the analysis concentrates on the following 
two statements: "this and other instincts are usually modified by 
will-power, prompted by social conditioning" (187L7~10) ; and "the 
sex urge is another instinct which man alone modifies by means 
of will-power" (187L15-17) . In section 198R10-27 the analysis concen- 
trates on: "this appestat is influenced or preset by the influence 
of the will or conscious desires" (198R15-17) , These statements do 
not project mechanism or organicism because a concept of "will" is 
not consistent with the determinist doctrine in those two world 
hypotheses. it is more difficult to judge what world hypothesis is 
projected, although the emphasis on the immediately apprehended 
quality of "will" and "conscious desire" suggests contextualism. 

One additional note concerns the phrase "modified by will- 
power, prompted by social conditioning" (187L8-10) . "Modified by 
will-power" does not project a deterministic world hypothesis. "Con- 
ditioning" does. 

Cormnent 

The analysis of these two sections is vulnerable to problems 
about the meaning of key terms in the statements: for example, will- 
power, conditioning, conscious desire. Their meaning in these sections 
is not sufficiently clear to suggest a strong claim for the projection 
of any particular world hypothesis dealt with in this study. 
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190L1-26 ("CHQRDATE ANlf^LS") 

Analysis 

The statements in this section project mechanism because of 
location and quantification. The emphasis on locating parts is clear 
in statements concerning the position of the brain (190L2-5) . Quanti- 
fication is an aspect of the description of the nervous systexn as is 
seen in "the maze of nerve fibers carrying these signals are thought 
to ha^' a combined length of over 100,000 miles" (190L19-22). Mechan- 
ism is also projected because of the comparison of the nervous system 
with a computer or telephone exchange. 

19.^L1-R24 ("CONDUCTION OF NERVE IiMPULSES") 

Analysis 

Mechanism is projected in this section because of reduction, 
while organicism is projected because of the implications of the process 
of active transport. Nerve impulses are a phase in the reduction of 
observable qualities (e.g., movement) to discrete, inferred particles 
(atoms and molecules) . Such reductionism is clear in this statement: 
"the charge itself is the result of the movement of potassium and 
sodium ions (charged atoms) across the differentially permeable membrane 
of the fiber cells" (193L16-19) . The reference to active transport and 
consequent projection of organicism is evident in the statement that 
"the energy for this active transport comes from the process of 
respiration" (193R9-10) . 
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196L14-R42 ("THE HUMAN BRAIN") 



Overview 



In mechanism primary qualities refer to the quantifiable opera- 
tional aspects of a machine (described by size, shape, motion, solidity, 
mass, and number) which have a specifiable location. The analysis in 
this section concentrates on showing the extent to which descriptions 
of the brain involve size, shape, location and quantification. 

Analysis 

Quantification is evident in "the brain is composed of approxi- 
mately 7 billion neurons . . . " (196L17-20) , Location is an issue in 
the description of nerve distribution in the brain ("on the surface of 
the brain" [i96l21-23] ) . Relational location is an issue in the des- 
cription of the meninges (196L28-35) . The statement that "the remain- 
ing and most posterior portion of the brain . , . lies behind and below 
the cerebellum and . . . constitutes the enlarged, anterior part of the 
spinal cord" (196R27-31) refers to location and size, shape and 
location are issues in the description of the hypothalamus: "the term 
'hypo' means below, and the hypothalamus is a wedge-shaped part of the 
primitive brain situated just below the thalamus" (198L51-R2). 

'Chapter Eighteen 
"Coordination and sensory Perception" 
204L1-27 (" INTRODUCTION" ) 

Analysis 

This section projects a mechanistic world hyix)thesis because of 
the reduction of observable phenomena to inferred entities. The observable 
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phenomena (or secondary qualities) in this discussion consist of 
certain observations about human senses. And these senses, vehicles 
by which secondary qualities are observed, are reduced to or explained 
by inferred entities (impulses). The reduction is encapsulated in the 
following statement: "without this flood of information to the brain 
and nervous system a man would be totally unaware of his environment , . 
(204LI5-21) . 

Reductionism also operates to project mechanism in a des- 
cription of the senses of smell and taste in a subsequent section: 
"for these receptors to work, small particles or molecules must first 
dissolve either in the mucus inside the nose or in the saliva on the 
tongue" (205R23-27) . In that same section, the following two .statements 
also project mechanism because of reduction: "the precise mechanism 
of smell is not known; " and "one theory recently advanced suggests 
that there are tiny olfactory pits whose shapes enable molecules of 
different configurations to fit into them" (206R7-11) . 

209L13-34 ("THE MIDDUi; FAR") 

T^alysis 

The analysis of this section (including FIG. 18:4) focuses on 
the projection of mechanism because of the assumption of action-by- 
contact. FIG. 18:4 indicates quite clearly that the parts of the 
middle ear are in contact with each other. This diagram serves as 
context for the statement that "a relatively large movement of the 
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ti^Tnpanic membrane results in a movement of smaller amplitude at the 
oval window . . (209L22~25) . 

212R1-6 ("THE DEVELOPMENT OF SIGHT ORGANS") 

TVnalysis 

This short analysis is merely to show that formism is pro- 
jected in "light-receptive organs or organelles exist in all forms of 
animal life , . . " (212R4-5) because of the observation of similarity. 
Again, it is important to point out that much of the description of 
organisms in the text consists of c omparative accounts and therefore 
assumes a similar/dissimilar distinction inherent in the formist root 
metaphor. 

216R15-19 ("The human being . . .") 

Analysis 

This statement is subject to the same analysis as section 
164R5-23. Organicism is judged to be projected because a non-functional 
organ is a contradiction in nature. The contradiction is resolved with 
a higher level of integration provided by the theory of evolution. 

220L1-R28 ("RECEPTION OF C OLn ^. 3Y CONES") 

Overview 

Pepper's account of the contextualist "verified hypothesis" 
concept of truth shows that truth lies in the hypothesis leading to a 
successful act. The verified hypothesis does not give insight into the 
reality and structures of nature. The analysis in this section 
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concentrates on two statements that lend themselves to a contextualist 
interpretation , 

Analysis 

The first statement indicating the projection of contextualism 
is "this theory of Young and Helmholtz is verified by the phenomenon 
known as the after-image or complementary color effect" (220M6-48) » 
The complementary color effect, then, is the successful act that verifies 
the hypothesis. Later it is said that "the Young-Helmholtz theory 
explains the after-image in the following way" (22GR6-7), The wording 
of the latter statement suggests that the theory is useful to account for 
a phenomenon, rather than providing insight into the nature of reality. 
As discussed below, it would suggest something quite different, if 
after-image had been stated as evidence for the Young-Helmholtz theory. 

Comment 

Analysis of this section deals with two kinds of relationship 
between a theory and the phenomena to which it applies; (a) theory X 
accounts for (explains) phenomenon Y (no implication that the theory 
provides insight into the nature of reality) ; and (b) phenomenon Y 
is evidence for (buttresses, "proves," lends credence to) theory X 
(implication that the reality of Y suggests that X indeed provides some 
insight into the nature of reality). The distinction is important. 
Statements of the first type are consistent with contextualism, while 
statements of the second type are decidedly not. 

To say that a theory accounts for a phenomenon is only to 
comment on the possible usefulness of the theory as an intellectual 
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device. This is consistent with the contextualist emphasis on theory 
in the service of successful human action. But to say that some 
(real) phenomenon is evidence for (the correctness of) theory X is to 
suggest some correspondence of the theory with reality. This line of 
argument suggests that statements of type (a) project contextualism , 
while statements of type (b) project either formii^m, mechanism, or 
organicism. (Animism and mysticism do not hold "evidence" to be an 
issue . ) 

Chapter Nineteen 
"The Reproduction of Organisms" 
225L1-226R15 ("THE REPRODUCTION OF ORGANISMS") 

Ove rview 

The analysis of this section concentrates on the way the 
discussion of spontaneous generation projects mechanism. Before 
analyzing the discussion of spontaneous generation, it is worthwhile 
to analyze the contents of the first paragraph {225L1-18) to show the 
way in which formism and mechanism are projected. 

Analysis 

Formism is projected because "the reproduction of organisms" 
(225L1) is a generalization which depends on the observation of similar 
ity among organisms. The generalization is developed more fully v;ith 
subsequent discussion about asexual and sexual reproduction. These 
statements indicate that not just one organism is being discussed, i;ut 
rather large numbers of organisms. 

Mechanism is projected in this paragraph because observable 
qualities ("identifying traits of the new individual" [225L17-18T) are 
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reduced to the manifestations of discrete particles ("molecular groups 
called genes, are responsible for the ..." [225L16-17J) . 

The remainder of the analysis concerns the arguments against 
spontaneous generation. The assumption of ac Lion-by-contact and the 
denial of spontaneous generation in favor of more scientific explana- 
tions is plain in the statement that "the ancient idc* of the spon- 
taneous creation of living matter has been discredj ' -d for there are 
now scientific explanations for all the examples of so-called spon- 
taneous creation" (225R8-12) . 

TherG appear to be two major assumptions behind the argument 
against spontaneous generation in this section: like comes from 
like, and causality operates through action-by-contact. The first 
assumption is made explicit in the following statement: "all organisms 
no matter how small, come from pre-existing organisms" (226L25-26) . 
This assumption, while important to the argument against Six^ntaneous 
generation, will not be pursued in depth here because it does not 
discriminate among the several world hypotheses. 

The assumption of action-by-contact is evident in Redi * s , 
Spallanzani' s, and Pasteur's experiments. in each of these experiments 
it was assumed that some thing had to be somewhere to be able to cause 
something. Redi ' s experiment is illustrative and is summed by these 
two statements: "he placed some pieces of meat in the open and other 
pieces of the same meat under fine muslin cloth" (225R27-29) ; "since 
maggots rtppeared only on the exposed, fly-blown meat, Redi correctly 
concluded that they developed from microscopic eggs deposited by 
flies" (225R29-33). Here the conceptualization of the experiment 
assumes that action cannot be at a distance (i.e., that the flies 
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would have to have contact with tho meat in order for maggots to 
develop) . 

Finally, it is interesting to examine the statement that "no 
so-called *life' principle had been destroyed because the broth was 
cool, and thus if spontaneous generation could have occurred it would 
have done so" (226P,4-8) . As was discussed earlier ( 22L9-R9) , mechanism 
appears to be the only world hypothesis whose categories do not allow 
any notion of "elan vital" or "life-force;" hence, tie denial of 
such a concept projects mechanism. 

Comment 

This analysis is complicated by the fact that terms are ambigu- 
ous (e.g., life-principle, spontaneous creation) and that the argument 
as presented in the text is not complete nor is it "clean." For 
example, issues about spontaneous creation are not necessarily the 
same as issues concerning life-principle, yet they are confusingly 
brought together in several statements, e.g.: "they insisted that 
boiling the broth merely killed the 'life-principle' and that, due to 
this, spontaneous creation could not occur" { 226L17-20) . 

Chapter Twenty 
"Reproduction of Flowering Plants" 
233I.6-R14 ("PERFECT AND IMPEi-a^ECT FLOWERS") 

Analysis * 

Thus far in the analysis, transcendent formism has typically 
been projected; that is, the observation of similarity comes from 
natural objects growing according to the same plan. 

This section projects immanent formism, althoucjli tho root 
metaphor of similarity is still the identifying characteristic. In 
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inunanent formism similar events or objects are described and the 
results of the description are accepted literally. The following 
statement projects formism in that sense: "the corn plant has separate 
male, or staminate , flowers and female, or pistillate, flowers on the 
same stem" (233L13-R2) . 

Immanent formism is not projected in the discussion of the 
high bush cranberry (233R9-14) - In that discussion it is clear that 
there is more than the literal acceptance of the description of the 
cranberry as an example of a plant with a neutral flower. Mere description 
is embroidered with explanation in the string "the sole purpose of 
which is to attract insects to inconspicuous fertile flowers clustered 
within the ring of the more showy neutral flowers" (233R11-14) . 

Chapter Twenty-One 
"The Development and Growth of a Higher Plant" 
240L1-R4 0 ("DEVELOPMENT OF A SEED") 

Analysis 

The analysis of this section shows several statements that 
project formism because of the assumption of similarity. "All life on 
earth depends on water" (240L13) is an example of a generalization 
made on the basis of the observation of similarity. In the description 
of the germination of a dicotyledon (240R7-40) , formism is also pro- 
jected because of the intuition of similarity- 
Howe ver , beginning with the statement "as soon as extensive 
root and lateral root systems have been laid down ..." (240R15-20), 
the categories of immanent formism seem most helpful in showing the way 
in which formism is projected. The discussion of germination in the 
lima bean consists entirely ol description accepted literally, and 
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in immanent formism similar events or objects are described and the 
results of the description are accepted literally. 

243L1-R22 ( "MQNOCOTYLEDONOUS SEED , , 

Analysis 

This section is judged to project formism because it is 
primarily descriptive and because similar characteristics are noted in 
plants which permit them to be classified. Evidence of pure des- 
cription is found in the statement that "the plumule, radicle and 
hypocotyl lie beneath the scutellum" (243L23-25) . This descriptive 
quality to the discussion continues for the remainder of the section. 
It is clear from the following statement that the observation of 
similar root systems is, in part, the basis for classification: "the 
root system establishes itself and becomes an extensive fibrous root 
system, one of the characteristics of monocotyledonous plants" 
(243L35-R3) . 

244L12-17 ("Exactly how . ■ .") 

Analysis 

This statement is analyzed because it must be seen within the 
context of an issue discussed previously: "exactly how these identical 
meristematic cells, all containing the same number and kind of chromo- 
somes, become the many types of specialized cell in the plant has not 
been firmly established" {244L12-'17 ) . The explicit reference here is 
to the problem of cell differentiation which has been discussed in the 
section on cell aggregation (48Ll-'R23) and heart development (137L6-R18) . 
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In both of those sections a case was made for claiming the projection 
of an organicist world hypothesis and those arguments hold for this 
statement by implication. It is illuminating to quote three statements 
from those sections: "this aggregation of cells to form the tissues, 
organs, and systems of complex organisms is a phenomenon that raises 
living tilings far above non-living things and which clearly dis- 
tinguishes living organisms from the rest of the universe" (48R18-23) ; 
"there are many occurrences within living organisms about which 
biologists know little or nothing..,. One of the most baffling of 
these is how individual ceils in a growing embryo organize themselves 
into specific organs" {137R12-138L4) . 

244R24-42 ("A feature . . .") 

Analysis 

A formist world hypothesis is projected because the observa- 
tion and description of similar characteristics Si^.rves as a basis for 
classifying dicot^r and monococ:^. 

246K18-34 ( " TOOT BRANCHES") 

Analysis 

Most of the statements within t±iis short paragraph project 
forndsm because they axe descriptions, accepted literally, and based on 
.observed similarity, e.g.: "t>ie meristematic tissue usually appears 
near the outermost parts cf the xylem;...the branch growing point shows 
the sair.e organization as the radicle" {245R25-29) . However, embedded 
within rh.-^-e descriptive statements projc:7ui.ng formism is a statement 
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that projects mechanism because of the reductive explanation of an 
observable phenomenon in terms of molecules (enzymes): "the branch 
grows through the cortical tissue of the root by means of enzymes 
secreted at its apex" {246R29-31). 

251L6-9 ("Indeed, it can be said . . ) 

Analysis 

This analysis is of the statement that "all terrestrial 
animals are dependent, directly or indirectly, upon the food made in 
the leaves of green plants" (251L6-9) . Because this statement suggests 
that organisms are not totally discrete entities and implicitly refers 
to the entire unit on "the interdependence of organisms," it is judged 
to project organicism. Tliere is the suggestion of an organicist world 
hypothesis because of the concept of integration. 

253L40-R34 ("GROWTH MEDIA") 

Analysis 

This section shows the projection of mechanism because the 
observable phenomenon of growth is explained in terms of discrete 
particles (certain chemicals). One example of mechanistic reduction 
occurs witi: the statement that "it is now known that an auxin is one 
of a number of chemicals that influence plant growth" (253L41-43). 
Another example is "other hormones, among them naphthalene acetic 
acid, will chiefly inhibit growth" (253R9-11) . 
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Chapter IVenty-Two 
"The Skeletal Systems of Plants" 
255L1-259L29 ("THE SKELETAL SYSTEMS OF PLANTS") 

Overview 

The analysis of this short chapter shows the projection of 
formism arising from generalizations about classes of plants observed 
to grow according to the same plan (transcendent formism) , and similarity of 
objects (plants) accepted literally (immanent formism). 

Analysis 

We may begin the analysis with the statement that "many 
dicotyledonous plants of intermediate height are supported by virtue 
of the tough, fibrous nature of their stems" (255L26-28). A common or 
similar characteristic (fibrous stems) is sometimes observed in a 
class of organisms (dicotyledonous plants) of which the sunflower 
(255L29) and hemp (255L35) are examples. 

In the following statement formism is projected because a 
similarity is noticed among a class of organisms: "all plant cells 
begin life with cellulose walls" (255R2-3) . Mechanism is projected in 
the following statement because of the explanation of an observable 
phenomenon (cellulose thickening) in terms of discrete particles: 
"in the case of cellulose thickening, sugar is converted to poly- 
saccharides, which make up the long, chain f^ic] molecules of cellulose" 
(255R11-14) . 

The statements in section 256R13-30 project immanent formism 
because a description is accepted literally. This is the cas3 except 
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for the first statement: "in the spring, new xylem vessels of large 
diameter are formed in order to accommodate the increasing volume of 
water absorbed by a tree now sprouting fresh leaves" (256L13-17). This 
is not litGral..acceptance of a doscription because it contains explana- 
tion. Formism is projected, however, because of the observation of 
similarity among certain organisms. The discussion of the formation of 
root hairs (259L8-15) projects formism because the results of a des- 
cription (based on the observation of similarity among plants) are 
accepted literally. 

Chapter IVenty-Three 
"Respiration and Excretion in Plants" 
2 61L1-262L18 ("EXTERNAL RESPIRATION") 

Analysis 

Mechanism is projected by some statements because observable 
phenomena are reduced to processes ultimately attributable to manifesta- 
tions of discrete, inferred particles. One example is in this state- 
ment, "synthesis is anabolistic since it involves molecular building, 
while oxidation during respiration is a catabolic process whereby food 
is broken down into smaller molecules" (261L4-8) . A formist world 
hypothesis is projected by the statement: "In green plants 
anabolism and catabolism proceed at the same time" (261L8-11) because 
of the observation of similarity in a class of organisms. 

The description of stomate operation projects mechanism because 
of reduction and because of the assumption of action-by-contact. Re- 
ductionism is implicit in the follov;ing statements: "since osmotic 
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pressure due to the entry of water into a cell depends on the small 
size, solubility, and number of particles within the cell, the change 
of the small molecule of sugar (which is soluble) to the large, partly 
insoluble molecule of starch will reduce the osmotic pressure drastical- 
ly" (261R26-32); "since the change of sugar to starch takes place in the 
hotter part of the day, the stoma will automatically close at a time 

when the transpiration rate is highest" (26lR38~262Ll ) . 

An action-by~contact paradigm is assumed in these statements: 
"guard cells . . . are able to change their shape slightly and, in so 

doing, to regulate the size of the stomal opening" (261L36~Rl) , "the 

stoma will open as the increased turgidity of tlie guard cells causes 

them to alter their curvature" (261R19-21)- 

Chapter IVenty-Four 
"Nutrition and Transport in Plants" 
264 Ll-Rl 5 ( " Pl.ANl^ rJUlU^ I/r iON" ) 

Analysis 

The analysis of this section shows the projection of mechanism 
because of reduction and quantification- Reduction, for example, is 
evident in this statement: "the radiant energy from the sun enables 
the chemical bonds of carbon dioxide and water to be broken and other 
chemical bonds to be created in order to regroup the atoms of carbon, 
oxygen, and hydrogen to form glucose and oxygen" {264L19-24). It is 
clear from this statement that discrete particles are important in the 
explanation of processes contributing to observable life. 
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Quantification projects mechanism in the statement: "it 
has been estimated that the average, broad, green leaf produces 0.02 
grains of sugar per daylight hour" (264L24-27) . The description of 
nutrition contains quantification for the sake of understanding the 
process. Quantifying aspects of a description (in this case mass and 
number) project mechanism. 

Chapter Twenty-Six 
"Classification" 
2 77L1-36 ("INTRODUCTION") 

Overview 

As a prelude to detailed analysis of specific statements, this 
overview discusses some of the basic issues that arise from this 
chapter's treatment of classification. Botli formism and contextualism 
are projected strongly in this chapter. Formism is projected because 
the basis for classification rests in the intuition of similarity — 
the root metaphor of formism. For the most part this intuition mani- 
fests itself in the strict observation of similarity (immanent formism) , 
although later classification assumes a continuity provided by evolu- 
tion and therefore projects the observation of natural objects growing 
according to the same plan (transcendent formism) . 

Contextualism is projected because of the stress on making clear 
that there are no absolute classif icatory schemes and that the results 
of classification are changeable. This is appropriate to contextualist 
categories which see such schemes (laws, maps, diagrams, equations, 
etc.) in terms of human usefulness — that is, in the context of human 
action . 
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But .it iihuu.ld be pointied oul. that ovcmj wi.th tlio projection ol: 
CQiitcxtualii^t world liypothosis th.^ l^^^A^i ^ov c.hasi.; i iMcat i on i^; stil l 
the intuition of L;Lmilarity. Therefore, it i^Qr.n\<\ api)ropriate to 
generalize that, for the most p^ttt, when formism Is pro;]ected it \.s 
projected because of the intuition of similarity secmincjly inherent in 
all 1 assif ication schemes. When contextualism is projected it ir; 
because of tlie attitude takc^ r t toward such scheiiK-] . 

Anal \^ J is 

The observation of similarity and consec|uent projection of 
formism is implied throughout most of this section and the basis for 
classification (similarity) is explicit in this statement: "today's 
system of grouping organisms is based on the relationshi])s between 
organisms and their structural and phys i oloqic:ai similarities" (2771.15- 
19). 

The projecM.on or contextualism come m the implication tliat 

classification is use Lu x and t};at classification sciiemos are chancjcable 
The implication tha c_l a:;s ■ lication schemes are useful is suggested .m 
"to confront the ;>„. - .i.^-n a vast array of living things ..." 
(277L9-13). Here L implied that clas^;i_f ica tiori is for the p urpose 
of . . rather than implying that it reveals something existent and 
inherent in nature. The idea that classification schemes are chanqeabli 
is implied in tliis statement: "lately, however, there iias been a 
tendeii:_y to seek ot:>er relationships not inunediately observaI.)lo and 
ofter; based on assumptions of evolutionary developments" (277L22-26) . 
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With rni:c! t.o I lu« slat (MiumiI, .m.i 1 y I (.:'/'/ 1 ) , 

wh.i.l.i» it thK^s iiiipLy c:lhuujo .iiid 1 I i-x i.lM 1 it.y in r Li ssi i: um t, i.c,>ti lil.LU« 
ijKlu:cil-..ion i..'; qiv-i) as l.o wliy (.' 1 as:; i ! i .Mt. i (Hi srln-nu'S iIm IiaiHK', 'I'lu^y 
could cliaiuic tui (ixampir, \ >ci.\\\.\:\i^ a ii*:w srhcuK^ i.;; iiu.)i'« usrtul (imply- 
irnj contextuu 1. i sm) , {.)r; b^rairu? a iicw s.clu'inr inoi.(> accui. at.o l.y ri-llrcls 
what is cxist.(Mit. i.n luitiua.' (imp)ynnj l Di luLs.m) - A stioiuj<jr (;asi> couhl 
bo nu'uio L'oy lui.inism if ifutwit (..■haiujo!; W(.»r(? saitl t.o hi- t.ho i:o;;ult. ut 
'\i:.;s.uinpt ions ol « 'vo 1 u I i.uii.i r; y ( icvc Lopm^-nL " ( ,!77 1,:' 1)-:^. ) / ijut. thi«r(> is no 
o.vidiinc^^ for thai, ia Lhis si::ti.e)n. 

:r/ru<.i-': ;i CKay d«jfiiu;d . . .^'i 

Analy;;.is 

The aaalysis of this soc.:t:ion L:one:( 'lU r a las; on two statonuMiti^ 
which i.mp^ly a uontox tualis t woria hypotho:;is. "J<ay dcLViiiod a i;|K;cios 
ar. a group 0£ individuals havi n-.j a conuTion an cos, tor; and ablo to bici^'d 
^unon<j thcinsolves" (27BHL-3) — this projects f ;onta'x tua 1 i sm lu:c.iuso 
"defined" implies that classification sciieinos <\t:o constructed and do 
not result directly from tlio observation r.^f reality. "However, tlie 
binomial system lias been retained because of its usefulness i.n narniiuj 
species" {278R37-39) — this projects contextualisin because "use f ulrH,\';s " 
implies that the basis for usinrj a particular r.;cheme lies in the conti..'xL 
of human action - 

27 9L30-^;7 ("MOui:i<;; ci >a:.:s i vica'vkj : : ' ;j 

Analysis 

ContGxtualism ;s projected in the 5Jta?.e'uent : "just: as there 
are no absolute laws of nature, only man-made ones, so there is no 
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This rositicMi luMr.iyi; a con Lrx U.i.il 1 :; t. wnrUl hyi Ch,.. ; i s , ,„ whu;h scluuurs 

an; coMNicivKHl instnuiUMit.s ot m.ni whii.^h, nt Ikm ( Imm () iviuq insicjhl 

into Ihc naturt^ <>i: iraliLy, must: 1,,. ;;,mmi in Ihr contirxl. of human ,.:L.i.on. 

How(*vci;, tlu^ -.ni:C(MHl inc) i . ( a t. < -mt -n t that. sc:h(Miu.-; and hiws art^ 
inoUiiit.Hl a:.: w..^ l.iMi.n more abcMiL naluro C'.'/'MA.]-']!) is suhtily non- 
con Lox Lu<ii is t in that .11 inipli.cs UuU. tjuu c is a st.at:i.c rca.L i.l.y which 
is d.iscov<'rcii and laws, :;i;homcs, i-t.c., doscril.r lhat: ioal.it y. Such a 
I)osiMou could i^roji-cL loMiMsin { coirosi K>ud( -nc • wit.h icalit.y) or orqanicism 
(success i.vo a(4u.ox MM..it. ic.ni toward at)Soiut.o t i nt.ii) , i.ut. it does, not 
project cont:oxt u.rL.i sin. 

L!har [am: 'rwciit.y-:w.>vt -u 
"'VUd i 1 oV is>ta:i K inqdum" 

Ove r view 

Thi,s> h.rief ovfrview c.>t the euti.ro' c'hapter i,<; Lo h J (jhl i.cjiit. 
the context xn whicii the chapter shcjuh.l Ih' re.irl. This chaiU^er is 
within the unit "CJ as^sif i.eat ion oL" Or-janisins" and follows Chapter 26, 
"Classit Lcatiou." Conseciuentiy , the entire chajjter utiliz^.'S a scheme 
of classification cleve]o]e-d in th(> previous. chaf>ter. The assumi->tion of 
triat scheme of classification of course a.i so entails the intuition of 
simil.irity that provides a basis for classif .ication schemes. As a 
result there is an overriding projection of foriaism in this cha^jter 
because discuss.ion takes place within the C(-ntevt of a classification 
scheme . 
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However, other world hypotheses are also projected. In several 
places mechanism is projected because of reduction; and contextual ism 
is projected because of the relativistic attitude toward schemes of 
classification. 

283R12-284L12 ("The first electron micrographs . . 

Analysis 

The analysis of a statement in tl: section and several other 
statements outside this section shows the j)rojGction of a mc hanistic 
world hypothesis primarily because of the reduction of observable 
phenomena to discrete, inferred particles. The first statement is: 
"the tiniest of living organisms was apparently little more than a very 
large collection of protein molecules with no evidence of a cell wall, 
cytoplasm, a nucleus, or any other part of a living cell" (283Ri3- 
284L3) - This statement is judged to project mechanism i;ecause the 
description of viruses is in terms of molecules. This mechanistic 
reduction is again seen in the statement that bacteria "po.ssess a 
cellulose wall made up of threads of complex sugar molecules" (288R5-7) . 

The preceding analyzed statement (288R5-7) projects formism, 
of course. From context it is clear tnat a generalization is being 
made about all bacteria, based on the observa+-/' that there are certain 
ways in which bacteria are similar - 

Mechanism is projected because of reduction in this statement 
about observable contraction movements in Vorticella : "the fact that 
deprivation or oxygen results in slower and slower contractions would 
indicate that respiratory energy is required for the usual ADP-ATP 
reaction" (291R12-16) . 
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Color Plate ("A CLASSIFICATION OF ORGANISMS")^ 



Analysis 

Analysis of the eight lines of text accompanying this color 
plate illustrates the usefulness of distinguishing between a basis for 
classification (intuited similar ity—formism) and attitudes toward 
classification schemes (useful to man — contextualism) . From the 
context of the preceding chapter the classification scheme shown on the 
plate itself projects formism because similarity is its basis. However, 
contextualism is projected because of the implied attitude that such 
schemes have no existence in nature and are "real" in the context of 

leir usefulness to man. The claim that a contextual attitude is 
taken toward classification schemes is supported in the analysis of 
earlier statements, such as: "just as there are no absolute laws of 
nature, only man-made ones, so there i- no absolute system of classification 
except a man-made one" (279L39-43) , and "the binomial system has been 
retained because of its usefulness in naming species" (278R37-39) . 
The attitude that there is no single classification scheme is continued 
here in the assertion that this scheme constitutes "a method by means 
of v/hich living organisms may be grouped" (1-2) . 'j'hir:; attitude is 
further supported in: "there is, at the moment, no international 
agreement on a single system of classification" (2-5) . 

295L1-296L29 ("THE FU NGUS G ROUP") 

Analysis 

This section projects formism because oi the observation that 

similarity among certain organisms allows them i..:; be cla:^sified. 

•^Appendix V, p. A278. 
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For example, in the statement that "all are characterized by the 
absence of chlorophyll'' (295R3-4), a similarity among certain plants 
is observed that allows them to be classified as fungi. Formism is 
also projected because of the purely descriptive and observational 
aspect of statements such as: "The Basidiomyce tes are sometimes known 
as the 'club fungi' because of the shape of the sacs that extrude the 
spores" (296L25-28), and "these fungi are septate . . (296L28-29) . 

It is worthwhile to notice the projection of mechanism in this 
section because of the quantification of phenomena as an essential 
part of a description. It occurs in the following phrases: "25% of 
all the non-animal species;" "no less than 70,000 species;" "15 pound 
puff-balls" {295L12-17) . 

Chapter UVenty-Eight 
"The Plant Kingdom" 
.305L1-3O6L24 ("PHYLUM PHAEOPHYTA" ) 



Overview 

Since this chapter is within the unit on classification and 
its content is presented according to classes of organisms, formism is 
projected because of the intuition of similarity that is assumed in 
classification schemes. Sometimes this intuition of similarity is of 
a transcendent nature--e .g . , natural objects growing according to the 
same plan. At other times, the intuition of similarity is manifested 
in the pure description of similar objects. Formism is projected in 
either case. 
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TVnalysis 

An example of the projection of formism because of the implica- 
tion of natural objects growing according to the same plan occurs in 
the following statement: "all members of this group are multicellular 
and show some morphological differentiation into epidermal and root 
type cells- (305R6-9) . This statement exemplifies the formist position 
that a class is a collection of particulars that particip-.te in one or 
more characters. in this case the "class" is a plr/lum; tne "collection 
of particulars" are the organisms in the phylum which participate in 
the characters of multicellularity and epidermal/root cell differentia- 
tion. Another characteristic in v;hich this group participates is the 
possession of sex organs: "sex organs are a characteristic structure" 
(305R9-10) . 

There are also statenients (inciudiiig the or.es just analyzed) 
that can be seen as pure descriptions of similar objects- Here the 
"similar objects" are the members of the phylum Phaeophyta. A state- 
ment, such as "the extremely long stems of the Sargasso weeds are supported 
by buoyant bladders" {306Ll-3),is purely descriptive as is the state- 
ment "sexual reproduction involves motile sperm released from bladders 
near the ends of the branches of an alga such as Fucus" (306L22-24). 

Contextualism is also projected in this section because of 
the reference to a contextualist attitude toward classification schemes. 
The idea that such schemes are useful for the purposes of man and do 
not necessarily represent an objective reality has been discussed 
previously (pp. A132-A134) . A related id.a is that there is no single 
"correct" classification scheme, and consequently several schemes may 
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be useful. The notion that there may be more than one acceptable 
scheme is reinforced by the phrase "according to the system of classifi 
cation followed in this text'' (305L3-4). 

308R6-309L25 ("PHYLUM TRAaiEOP: ;tA" ) 

Analysis 

Formism is projected in this section because similar character- 
istics are the basis for classification, as is seen in this statement: 
"it is because pine and other coniferous trees produce naked seeds 
that they are grouped in the class Gymnospermae , . (309L21-24). 
The pure descriptive character of parts of some of the statements in 
this section projects immanent formism, e.g.: "the spores and subseque 
gametes are borne on large plant bodies" ( 308R24-309L1) , and "the 
seeds are borne naked on the surface of t-.e scale leaves of female sex 
organs" (309L14-16) . 

311L36 -40 ("Each leaf scale 

Analysis 

The analysis of this short section is to highlight the pure 
descriptive nature of some statements. Again, in immanent formism 
similar events or objects are described and the results of the des- 
cription are accepted literally. The literal acceptance of a pure 
description is quite clear in a statement such as "surrounding the egg 
is a small archegonium" (311L37-38) . 
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Ci-.apter Twenty- wine 
"The Animal Kingdom" 

OverviF.\: 

Tiie analysis of this chapter shows the projection of formism 
and ::ontextualism. That ii. , the trend noticed in the last two chapters 
(intuition of similarity, relativity of classification schemes) is 
seen here also. Organicism is projected insofar as the discussion of 
aniiaals according to increasing complexity implies a corresponding 
increase in the integrated functions of cells, tissues, organs, and 
systems. Evidence for the projection of organicism, then, lies partly 
in the structural layout of the chapter (simple to complex), and 
also in implicit references to previous discussions which projected 
organicism because of the implication of integration (e.g., 174R3-34, 
pp. A111-A112)- 

323L1-324L19 ("INTRODUCTION" ) 

Analysis 

An example of the projection of organicism is the following: 
"these mechanisms include a sensory and nervous system to m.ike the 
anima]. aware of food and to co-ordinate its movements in order to cap- 
ture food" {323R7-10). The coordination of sensory, nervous, and 
muscle systems to perform a specific function implies a high degree of 
integration and consequently projects organicism. This idea is again 
conveyed in 324L5-19, especially with this statement: "a number of 
different organs operating together to carry out a specific function 
is known as a r;ystem" (324L15-17). 
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Comment 

The same line of thinking that suggests the projection of or- 
ganicism from "the co-ordination of several systems to capture food" 
can be generalized to the phenomenon of life. Accordingly, all 
cells, tissues, organs, and systems are complexly integrated to 
produce a whole which has the quality of life. (The difficulties with 
Pepper's organicism still hold, and Pepper's selectivism or Laszlo ' s 
systems view seem more appropriate.) 

Alternatively, the phenomenon of life could be explained in 
terms of atoms and molecules as has been implied in this text in 
several places. The issue is clearly not a black and white one, 
however, but one of emphasis . The organicist stresses integration, 
the mechanist stresses discrete particles located in space and time. 
While this paragraph (324L5-19) certain.]./ does not rule out atoms and 
molecules, the implications tend toward organicism. On the other 
hand, this paragraph can be interpreted as implying a reductionist 
perspective, thus projecting mechanism. 

324L20-R52 ("THE ANIMAL KINGDOM") 

An aly^s 1 3 

This section shows the projection of formism because of the 
intuition of similarity, and contextualism because of the attitude 
taken toward classification schemes. The basis for classification is 
seen in paragraph 324R9-16. The first statement (324R9-14) shows a 
description of similar objects, and the last statement ("these char- 
acteristics place it in the class known as the Insecta" [324R15-16J) 
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shows that a class is a collection of particulars that participate in 
one or more characters - 

Three statements lend themselves to a contextualist interpreta- 
tion, and consequently are said to project a contextualist world 
hypothesis: "the definition of a species, namely, individuals of a 
group in which interbreeding can take place, applies as much to animals 
as it does to plants" (324L37-40) ; "it should be stressed again here 
that animals are artificially grouped by man in order to facilitate 
the study of the myriad types" (324R47-50); and "no one method of 
classification has universal approval, as will be evident from further 
reading" (324R50-52) . The first statement indicates that the delinea- 
tion of "species" in classification schemes is a matter of definition 
and not a matter of inspecting reality— implying f.hat such definitions 
are for the purpose of human action. According to nhe second statement 
(324R47-50) , human action in this case is "the study of the myriad 
types." The last statement points out that there are several methods 
of classification and implies (within the context of the other two) 
that this situation exists because of the contextualist attitude 
toward classification. 

Comment 

The comment that there are several methods of classification 
points to a problem discussed earlier (277L1-36, on pp. A132-A134) . 
It could be that several schemes exist because each is useful in its 
own way for making sense out of large numbers of organisms (contextual- 
ism) . On the other hand, there could be several schemes because 
several investigators perceive reality differently and hold that the 

3()4 



A144 

schemes correspond to the reality they perceive (formism) . Little 
evidence is to be had for either interpretation except that the 
admission of several methods of classification points to a contextual- 
ist attitude L<jward classification schemes- 

331L1-R8 ("TRIPL0BLA5TIC METAZOANS") 

Analysis 

Contextualism is judged to be projected in the first paragraph 
(331L1-27) because of the implication that man-made schemes are not 
necessarily representations of reality. Again, a contextualist world 
hypothesis is projected because of the attitude toward classif icacion 
schemes and not because of the basis for classification- 

The statement that "this type of nervous system is an improve- 
ment on the broadcast type of the coelenterates because it enables the 
animal to react in a specific way to local stimulus and to coordinate 
its movements" (331L46-50) projects organicism because of the implication 
of integration of systems in coordinated movement (see overview of 
this chapter with reference to 174R3-34, pp- A111-A112) . 

331R10-I6 ("At one time . , 

Analy s 

The analysis of a single statement (331R13-16) shows the pro- 
jection of both formism (basis for classification schemes) and con- 
textualism (attitude toward those schemes). The statement "today, the 
tendency is to separate the worm-like animals into about 12 phyla" 
(331R13-15) projects a contextualist world hypothesis because it 
indicates a degree of flexibility in classification schemes and implicitly 
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reinfoxQes the rela.tivistic attitude taken toward classification schemes 
in 324R47-50. However, the clause "because of the distinct and obvious 
differences between the various species" (331R15-16) projects formism 
because concept of similarity/dissimilarity must be assumed before 
distinctions among organisms ccin be made. 

Commen t 

"Distinct and obvious differences" (33lRl5-i6) presumably have 
always been observed (that is why they arc obvious) and yet the implica- 
tion is^^t only now is there a tendency to change the classification. 
Why only now? Possibly it is because it is useful to do so ("in order 
to facilitate the study of the myriad types," j^324R49-50j ) . On the 
other hand, a formist might say that tendency is motivated (perhaps 
in the light of new information) by the revised scheme's better fit 
with reality. 

324L44-357L44 ("The remaining molluscs . . ,") 

Overview 

This section shows the projection of a formist world hypothesis 
because the results of a description are accepted literally, because 
similarity is the basis for classification, and because it is suggested 
that natural objects grow according to the same x^l^n. 

Analysis 

The description of molluscs (ai^suming their similarity) and 
their classification according to similar characteristics projects 
formism in 324L44-R2. The observation of similarity is also the basis 
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for the statement that -all insects possess three main body parts, 
head, thorax and abdomen" (350R1-2) . The observation of similarity as 
the basis for classification is also evident in 351L22-R50. 

The literal acceptance of a description is clear in the 
account of the squash bug (357L19-44): "the young nymphs resemble 
their parents except that they are more vividly colored and do not 
possess wings" (357L25-27) . 

Chapter Thirty 
"Evolution" 
369L1~370L23 ("ORGANIC EVOLUTION") 

Analysis 

This section shows the projection of contextualism and formism^ 
One of the first hints of the projection of a con textualis t world 
hypothesis comes with the statement that "the modern theory of the 
evolution of the various species of organisms is that these organisms 
are the result of a gradual change in living forms over a period of 
thousands of millions of years" (369L7-11) . From this statement it is 
clear that change is an assumption upon which the theory of evolution 
rests. This idea of change projects contextualism because change is 
a basic category of a contextual ist world hypothesis. 

It must be made clear, however, that the judgment depends on 
^hat is the focus of the discussion. For example, if the focus is on 
kinds of organisms, then contextualism is projected (as has been argued) 
because those kinds change. On the other hand, if the focus is on 
the process of evolution, then that could be construed as a relatively 
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non-changing form (e.g., the formist interpretation of laws), it seems 
clear that the focal point of this statement (369L7-11) is kinds of 
organisms . 

The next statement analyzed is that natural science is "a 
continuous search for truth as revealed by observation and interpreta- 
tion of this universe" {369R12-370L1) . It is helpful to analyze the 
statement in two parts, first: natural science is "a continuous search 
for truth as revealed by observation" (369R12-13), This phrase pro- 
jects formism because of the implication of a correspondence theory 
of truth in which observation plays a key role. The term "observation" 
points to the historical aspect of correspondence theory in which truth 
concerns existence and consists of describing characteristics of par- 
ticular events. 

However, this judgment is tempered, if not contradicted, by con- 
sidering the phrase "and interpretation of this universe" (370L1). 
Here, contextualism is projected because of the assumption of a con- 
ceptual framework through which the interpretation is made. For the 
whole statement, it is nearly impossible to say which world hypotliesis 
is projected. It is a question of emphasis. For the most part the 
statement suggests contextualism (for sux^port by context, see succeeding 
statements, 370L2-7) and "interpretation" is an important qualifier. 
Yet the meta-message in "search for truth as revealed by observation" 
is strongly formistic. 

A contextualist position is projected in the statement that 
"the so-called laws of nature are man-made, based on our interpretation 
of observed data" (370L2-4) because of the implication that laws are 
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instruments of man and must be seen in the context of human action. 
This position is reinforced by the statement that scientific laws 
are not regarded as absolute (370L4-7) . 

ilowever, the statement that laws "have had to be modified or 
abandoned as we have discovered moro about nature" (370L7-10) implies 
that laws corres]XDnd to reality and, ci:; reality is uncovered, the 
laws must be changed in order to maintain the corres[X3ndence . Therefore, 
this statement is judged to project forrni-sin. It seems doubtful from 
prior context that Toulmin's contu x tual is t use of the term "discover" 
is meant here — that is, "discovery as a unique way of looking at 
f emiliar phenomena - " 

The analysis of this section concluvUjs with an examination of 
the question "what is the prime evidence to -.airport the idea of organic 
evolution?" (370L22-23). This analysis concerns the comment on section 
220L1-R28 (pp. M20-A122) where it was argued that statements of the 
form "Y is evidence for theory X" tend to project a formist world 
hypothesis, while statements of the form "theory X accounts for Y" 
tend to project contextualism- This st.tLtjrnent (370L22-23) is of the 
first type and therefore is said to pi.^ject formism. 

372L1-374L18 ("r:;VID£NCn: OF OR GAr MC . . .") 

Overview 

Formism is projected in this section because of the assumption 
of similarity and because of the imxDliaations of' .'.^peaking of "evidence" 

"^Stephen Toulmin, The Philosophy of science (New York: ilarper 
& Row, Publishers, I960;. 



369 



A149 

for evolution." Organicism is projected because of the integration 
of an apparent contradiction in nature into a more coherent, whole 
explanation. This refers to the phenomenon of vestigial organs and 
was discussed briefly in the analysis of section 164R5-23 (p. A106) . 

Analysis 

This investigator has argued that statements of the form *'¥ 
is evidence for theory X" project a formist world hypothesis. This 
general form is displayed in "EVIDENCE OF ORGANIC EVOLUTION FROM 
COMPARATIVE MORPHOLOGY" {372L1-3). The same form is displayed in 
four remaining sections: evidence from geographic distribution, 
comparative anatomy, comparative embryology, and breeding. 

The observation of natural objects growing according to the 
same plan is the basis for the projection of formism in the following 
statement: "examination of the fossil remains of imprints of extinct 
animal species very often reveals a similarity in tiie basic structural 
plan of the various types within phyla and classes" {372L4-R2). 

An organicist world hypothesis is projected because the 
observation of vestigial organs (fragments implying contradiction) 
are explained by and more fully integrated into a theory of evolution 
(a more fully integrated organic whole). This is projected strongly 
in two statements: "serial homology thus affords more evidence of 
gradual evolutionary development either forward or backward," and ''wiicn 
viewed in this light, certain rudimentary and very often useless 
structures take on a new meaning" (374L1-7) . 
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385L30-R44 ("THE Ml:;CIIANISMS OF EVOLUTION") 

Analysis 

One of the features of this section is the projection of a 
mechanistic world hypothesis because observable ^jhenomena are reduced 
to explanations involving discrete inferred particles, e.g.: "there 
is a continual reshuffling of genes in the chromosomes, which results 
in the rearrangement of variable traits such as skin and eye color" 
(385L39-Ri) . 

A contextualist world hypothesis ir projected because of the 
form of this statement: "This shuffi\nrj r.f variable traits could not 
be accounted for by Darwin" (385R7-B} . The statement is of the 
general form "theory X cannot account for Y" and, therefore, is 
judged to project contextualism. 

In light of the current creation/evolution controversy in 
science education (pp. 103-111 of this study), it. is appropriate to 
highlight the obvious fact that an animistic world hypothesis is not 
projected in these statements. The discussion of the variety of 
organisms in terms of organic evolution precludes the possibility or 
the projection of animism. 

Chapter Ttiirty-One 
"Heredj-ty" 
3e6Rl-387L20 ("Of all the hui p -tn . . 

Analysis 

A mechanistic world hypothesis is judged to be projected in 
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this section because oi* the rcdut i.on of observable phenomena to 
explanacions involving discrete, inferred particles. The following 
statement illustrat>.\> ;,he point: "Genes, the arrangements of molecules 
within the chromosomes that determine physical and chemical features 
of the individual, . c the ident:i.ties with which we deal in discussing 
human traits" (386R6 \ similar reduction is evident in this sLate- 

meat: "These inheri .:acters not only include physical and 

chemical attributes governing the build and functioning of the organ- 
ise but also determine predispositions to certain diseases" (387L7- 
11). 

Mechanism is also projected incidentally (i.e., through the 
pedagogical device used) because of the extensive and elaborate use of 
quantification in an analogy intended to provide better understanding 
for the concept of gene combination in human beings (386R11-387L4 ) . 
Further, a mechanistic world hypothesis is projected incidentally by 
the analogy of organs to automobile parts (387Li5-20) . 

387R4-394R4 ("Very little wa s done . . 

Overview 

This section projects a formist world hy;:>o thesis because of 
the attitude toward natural laws. In formism, ne tural laws are 
considered as trx^ stent forms in nature and the aiir, of science is to 
discover the laws which nature follows. This notion of "discover" is 
the primary ground for the claim that this section projects formism. 

Analysis 

A key statement, to supix:>rt the claim that formism is projectr- 1 
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is the follow .ng: "One i-ust admire the honesty and principles of tJie 
three men in giving full credit to Mendel for the discovery of the 
laws of heredity" ( 387K::5-28 ) . The same sense of discovery is present 
in: "Mendel had not boon alone in trying to discover how living 
things inherited certain features" (387R44-4G) . These statements 
provide a context for the next two headings: "MENDEL *S DISCOVERIES," 
388R18— according to 387R25-28, Mendel discovered the laws of heredity 
"MENDEL'S LAWS," jy9L21— according to 387R25-2S, the laws that Mendel 
discovered « 

Two statements only slightly temper a claim for the projection 
of formism. That first is "this law was not established by Mendel" 
(389R28) . The use of the term ''established" suggests a somewhat more 
contextualistic interpretation because of the Implication of that 
conceptual rrameworks (and selective biases) are involved in the 
"establishment" of ideas. Also, the last statement of this chapter 
{394R1-4) suggests that the laws of heredity have a useful function in 
the conte::t of human action. This last statement has less implication 
of for.nism tnan do those whicn speak of Me:iJol*s discovery. 

Chapter Thirty-Two 
"Genetics" 
395L1-397R28 ("INTRODUCTION") 

Overview 

The analysis of tiiis section shows the projection of a 
mechanistic world hyjx) thesis because of reduction and location. 
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One of the clues to the projection of mechanism is the explanation of 
observable physical features of organisms in terms of inferred particles 
such as atoms making up the structure of DNA. Midway in the reduction, 
however, are a number of particles (cells, nuclei, chromosomes, genes) 
which are important in explaining observable features of organisms. 
Concurrent with reduction is the obvious effort to locate the cause of 
genetic phenomena. 

Analysis 

The effoLt to locate parts of the hereditary mechanism is 
evident in this statement: "In it he proposed that inherited traits 
might be passed from parent to offspring by moans of rod-like bor it. - 
which he had identified in cell nuclei" {395L27-30) . -atic. 
again an issue in the statement that "What was needed now ^jr-<: unce 
of the presence of genes within these chromo'3, ncs " (395in9-41). It is 
also an issue in: "Morgan's examination of these chromosomes . 
revealed dark cross bands tiiat could well be the r-issinrj ycp^^.s" 
{396L13-17) . 

An example of the projection of meciianism by reduct.Lon c-f 
observable phenomena to explanations involving ^screce po.t-iirles, 
occurs in the account of Morgan's work with v. stigiaJ "ruit3jy wi cs: 
"His belief was that genes were arrangements - f c 'rt-'.j.n kinds of 
molt,jGules within the chromosomes and that somethin^j i -i the efiv/'iroiimont 
could somehow alter the structure of these nicleculoo resulting in an 
alteration in the d'-^velopment of a fly" {397R22-2']} , 

Finally, it is worthwiiile to notice uhat the "X accou.its for 
Y" form of the following statement prcjjects coi-itextualisrn : "The 
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science of genetics seeks to account for variation amor.cj the individual 
of a species due to environmental and genetic factors" {395L2-5) - 

407L19-R10 C'DNA: THE MATERIAL OF HEREDITY") 

Analysis 

Mechanism is projscLcd .m this lioction because of the re- 
duction of observablti phenomena to disci', v, '3 particles. Two statements 
show this reduction particularly well: "It ir> the ability of DNA to 
reproduce, or replicate, itself that has made it possible for all the 
various forms of life on earth to develop" (407L23-27) ; "It is now 
known that we ar. as we are because of the arrangement of atoms in 
about one t^ --. - :llionth of an ounce of ONA inside sperm and eggs" 
(407R3-b; Here, the discrete particles are clearly stated — DNA and 
atoms in L, A. The observable dualities are "forms of life on earth" 
and what "we are." 

409R1 2-410L35 ("WATSON AND CR ICK, 1953") 

Analysis 

Several statements in this section project mechar.i.^.m because 
quantification is an important aspect of the description of DNA: 
•'the molecule has a mean diameter of 1/10,000,000 mm and a length of 
1/10,000 mm" (409R19-21) ; "it was a molecule 1000 times a- ' -^ng as it 
was wide" (410L19-30) ; "'..le genes . . . were composed of ..a 500 to 
2PO0 nucleotides, or bases, and the total numbur of nucleotides por 
chain was . . . in the region of 200,000 in the case of virus DNA" 
(410L30-35) . 
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Contextualism is also Xjrojv-;t:ed to the extent to which 
"postulating a model" implies the ms of conceptual frameworks for the 
purpose of explanation — that is, the xjostulation of a workable or 
useful model implies that reality is not "given" and that such models 
are to be understood in the context of human activity. Several state- 
ments refer to the postulated model: "the two men were able to x^ropose 
a model" (410LB-0) ; "This model of a DNA molecule , , ," (410L9-10) ; 
"Watson and Crick . . . were able to postulate that it was a molecule 
1000 times as long as it was wide" (410L26-30) . 

Chapter Thirty-Three 
"The Interdependence of Organisms" 
419L1-438L52 ("INTRODUCTION") 

Overview 

Organicism is projected in this chapter not only in the meaning 
of individual phrases, sentences, and paragraphs, but in the structure 
of the chapter. Therefore, it is convenient to analyze this chapter 
as one section . 

The judgment that an orqanicist world hypothesis is projcjLoo 
rests primarily on the root metaphor of organicism (integrati^ ; oM 
the category organic v/hole . The intuition of wholes is also a prominent 
feature o ccr. textual ism and conscuuently it is som(j :: imes difficult to 
distiny.. i^n the proj. .tion of these two woirJd hypotheses. Generally, 
however, the investigator's interpretations favor organicism in this 
chaoter because intearation and "organic whol. " - closeiy associated 
throug 
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The problems with Pepper's treatment of an organicist world 
hypothesis and its application to a biolocjy text have been discussed 
previously, with regard to the analysis of section 171R12-.173R8 
(pp. A109-A111). The analysis of the present section again suggests 
that the categories of organicism are inadequate to capture the total 
flavor of what is projected to students. Nevertheless there does 
appear to be a projected view in this section that is not very adequately 
accounted for in terms of formism, mechanism, animism, mysticism, or 
contextualism, but is more adequately accounted for by an organicist 
perspective . 

The analysis of this section concentrates showing the pro- 
jection of organicism because of the emphasis on wholes (cycles, popu- 
lations, ecosystems) and the integration of fragments (e.g., an 
organism) necessary to the integrity of the whole. Also, there is a 
hi rarchical structure in -..hich the fragments of one v;hol.o are themselves 
wholes made of intc-^rated fragmerihs. Inteqration i implicit in such 
terms as "food-web, " " interrelationship, " "interdependence , " and 
"ecosystem. " 

A nalysis 

Organici.sm is projected in the statement: "This book ends by 
considering the way in which living things are related to, and com* to 
depend upon, other living things and tlie earth's physical envi.roninent" 
(419L15-18) . This notion of interdependence and consequent implica- 
tion of integration is also projectr.'d in: "water has a nuniber oi 
functions that make it indispensable to life" (419R1-3). 
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The discussion of cycles implies the integration o'^ fragments 
to produce a viable whole system. This implication is summarized in 
the statement: "These two processes complement each other and thus 
form an energy cycle" (419R32-34). If a cycle is considered a whole, 
then molecules, organisms, and physical features are fragments inte- 
grated into that whole. These cycles, in turn, are fragments which 
are integrated into larger organic wholes, such as the ecosystem. The 
whole of the ecosystem loses its integrity if the fragments (e.g., 
cycles) are missing. 

A hierarchy of integrated wholes is implied in the following 
statements: "All the animal life on earth is dependent on the ability 
of green plants to synthor.ize food" (420RJ^-4); "In order to synthesize 
food, plants subtract carbon from the tr...ces of carbon dioxide in the 
atmosphere « This cirbon must be replaced or the cycle is broken and 
no fuiLl-.er food can be made" (420K11-15) . From these statement , and 
from FIG. 33:1 ("CAr<BON CYCLE"), processes (photosynthesis, respira- 
tion, decay) and things (o. cjai i:;:;is , seas, oceans, factories, cfr^.) can 
be seen a.: fracTiuonts which are integrated to form a larcjer whole 
(carbon cycle) which in turn c^ii L.- seen as a fraqmented process 
intograced into the ecosy. ' c^m, a3 ar j all biotic and abiotic features. 
All are necessary tc '\ho viability of the ecosyL;L.'m as a wholo. 

The idea of an integrated system is re.i .iff.^rced by su'_^i a 
statement- as this: "No orgariisiii is independent of its en\lronment or 
of tnc other living things around it" (432R34-3G) . And a concept of 
integration is implicit in the following tv;o stateTionts: "In a 
stabilized conimunit', vc .dividual has its ecoloaical niche and its 



A158 

part to play in tho baiancod pattern within the ccosystom. RomovG a 
dominant species from this comiTiunity and you chan.je the nature of the 
conununity by upsetting th^ established equilibrium" (432R36-433L6) . 
In these statements, "established community within tht- ecosystem" is 
the integrated whole which is changed it: the fragments are altered. 

The discussion of populations (423L13-424L35) projects organ-- 
icism because population is a whole made up of fragments (individual 
organisms). Holism is expressed in tho explanation that descriptive 
features of a population are not ai^plicablo to the fragments, but 
only to the whole, e.g., birth and mortality rate, or age distribution. 
This is an example where Laszlo's system view (]xds tulating laws which 
hold uniquely for wholes and are not applicable to the parts) could be 
useful in accounting for discussions based on the concept of ix^pula- 
tion. 

Change and novelty are basic to a contextualis t \. -id hypothe- 
sis. Contextualism denies absolute strucLjres or inherent order in 
the universe, and that position is projected in the following statement 
"In this world of ours, and in the univ^,'rsG around us, nothing ever 
stands still or tcmains changeless" (420L26-28) . 

A mechanist world hypothr.'sis i.. projected in the following: 
"Man is far less dependent ou his piiysical environment . . (437iM3-4- 
"Man does not have to exist in a balanced biotic comm.unity ..." 
(437R47-49); "His success, in fact, can be attributed to hi:s relative 
independence of his environment and the living things around him" 
(438L1-3). Mechanism is projected in chese statements because of the 
mechanistic notion of discrete entities. The concept of man is seen 
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here as unrelated to coiicoptL- liuch as ocosyMLem or cMivironmcnt . ']'h i s 
projection is unique because it occurs in a chapter which stresses 
interdependence and interrelationship among concepts such as organism, 
cycle , environment , ecosystem, etc . 
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